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ABSTRACT 
 
 The focus of this study was to investigate the developmental climb of students at 
one large Midwestern community college based on their Assessment and Learning in 
Knowledge Spaces (ALEKS) placement scores in remedial mathematics.  Specifically, 
the purpose of this research study was to assess and explore the predictors of student 
progression and their progression rates in remedial math at this college.  Remediation is 
important because of the nature of the community college with its open access that 
attracts underprepared students.  Further, community colleges are growing in popularity 
and are often used as a stepping stone for students who may be underprepared to enter 
four-year institutions.   
The conceptual framework used for this investigation of remedial students at one 
community college was the Developmental Climb of Hagedorn, Lester, and Cypres 
(2010), who focused on the nature of remedial/developmental courses and the difficulty 
of progression through the sequence to college-level math. 
This study examined 2,172 students’ transcript data and demographic information 
from a secondary data source at one Midwestern community college.  The data set was 
followed for four consecutive terms starting in Fall 2015 and ending in Fall 2016.  Using 
quantitative research analysis, including descriptive analysis and logistic regression, the 
researcher hypothesized which factors contributed to the students’ remedial math 
progression to college-level math.   
The results indicated that there is a slight demographic difference in this 
community college sample compared to community college students nationally.  This 
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college is trending toward more of a four-year institution population where the majority 
are White, female, non Pell grant eligible, and of a traditional college age (18-22).  A 
significant difference lies in the fact that over 50% of the students were placed in 
remedial math per their college-mandated ALEKS score.  Of those, more nonWhite 
females and nontraditional aged students were placed in remedial math compared to 
students placed in college-level math.  
Additionally, progression rates for the remedial students were identified showing 
that many did not complete the full sequence of courses in developmental math, nor did 
most remedial students reach college-level math.  Utilizing logistic regression, the 
progression model for the remedial students showed that race, gender, and academic 
standing were predictors of student progression in remedial math.  The logistic model for 
college-level progression found that the ALEKS score, math grades, and good academic 
standing were predictors of student progression to college-level math.   
The findings generated implications for policymakers, administrators, faculty, and 
students.  Depending on the stakeholder, remedial math can look very different.  To the 
policymaker and administrator, these findings can indicate a serious problem in 
completion and enrollment.  For the faculty member, the classroom is more likely filled 
with similarly skilled students who may or may not do well. And for the student, 
remedial math can pose either the opportunity to achieve college-level math or failure to 
because of the barriers of limited time and financial resources.  According to this study, 
community college students are not progressing in remedial math at high rates; therefore, 
each stakeholder has specific decisions to make as to their approach to it.  
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CHAPTER 1. INTRODUCTION 
This study examined community college students’ advancement through remedial 
math courses as measured by the Assessment Learning in Knowledge Spaces (ALEKS) 
score (www.aleks.com).  Students at this community college were mandated to take 
ALEKS prior to enrolling in a math course.  The intention of the ALEKS placement score 
is to better place students in math courses that they have demonstrated through the 
placement test to be prepared to successfully participate in.  Specific attention was given 
to students who scored below 30 on ALEKS and were subsequently placed in remedial 
mathematics.  This study was based on several variables in order to gain greater insight 
into the progression of these students through remedial math, based on their ALEKS 
score placement.  Research for this study was completed through statistical analyses of 
data collected on students from a large Midwestern community college.  Specifically, the 
current study examined student progression through remedial courses toward college-
level math as placed by the mandated ALEKS placement score.  The goal of remedial 
math programming at the community college is for students to gain skills and knowledge 
to successfully complete math courses at the college level.  Further, completion of 
college-level math allows students to earn college credit, meet the math requirements 
necessary for associate of arts (AA) or associate of science (AS) degree completion at the 
community college, and/or transfer to a four-year institution. 
Community colleges traditionally have offered open access to education for 
millions of students.  In the infancy of community colleges, they were a good place for 
many students—particularly minority and lower income students—to attend college who 
might not have had the opportunity to access higher education.  Community colleges are 
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particularly enticing to students who are interested in vocational trades, uncertain as to 
which field they would like to study, and who are considered underprepared, or 
struggling financially.  The American Association of Community Colleges (AACC) 
recognized the need for community colleges to continue to evolve to offer more, but 
indicated that certain values would remain constant: opportunity, equity, and academic 
excellence.  Community colleges have traditionally offered mostly vocational programs 
to educate and prepare students for employment.  A number of variables have changed, 
however, as the community college is not just for those who seek vocational training and 
education, but is also an economically viable opportunity to begin college and transfer to 
a four-year institution.   
However, community colleges are often tasked with being everything to 
everyone, which is extremely difficult, if not impossible, given that many students are 
often  underprepared.  The community college system has also been tasked with 
providing open access to all, enticing students who are underprepared for college.  In 
2010, the Obama Administration challenged Americans to enroll in one year of college, 
and challenged the colleges to do a better job of assisting students in completing their 
education once they have started.  In 2012, the AACC made a recommendation in 
Reclaiming the American Dream, which stated:  
Dramatically improve college readiness: By 2020, reduce by half, the number of 
students entering college unprepared for rigorous college-level work, and double 
the number of student who complete developmental education programs and 
progress to successful completion of related freshman-level course. (p. 26)   
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Community colleges have been urged to increase their graduation, transfer, and general 
success rates by 2020 (Reclaiming the American Dream: Community Colleges and the 
Nation’s Future, 2012).  The United States has been falling for decades in world rankings 
of college completion rates.  Currently, the United States ranks 16th in the world in 
college completion rates for 25 to 34 year olds (OECD, 2009).   
Many issues have caused the decline in college graduates in the U.S., such as 
student under preparedness, sky-rocketing costs of higher education, and lack of 
motivation or incentive to complete a college degree.  Many students who enter the 
developmental/remedial pipeline never emerge at the college level, and hence cannot 
qualify to graduate or transfer (Hagedorn & Kuznetsova, 2016).  Between 1970 and 2010, 
all enrollment at community colleges more than tripled from 2.2 million to 7.2 million 
(Johnson, Rochkind, Ott, & DuPont, 2009).  In “Young Adults and Higher Education: 
Barriers and Breakthroughs to Success,” Brock (2010) stated, “Although access to higher 
education has increased substantially over the past forty years, student success in 
college—as measure by persistence and degree attainment—has not improved at all” (p. 
109).  As community colleges have removed barriers for student access to higher 
education, students lack of success in education continues to mount, nonetheless.  At a 
National Conference of State Legislatures, fast facts were provided including a finding 
from a U.S. Department of Education study that found that 58% of students who do not 
require remediation earn a bachelor’s degree compared to only 27% of students enrolled 
in remedial math who earned a bachelor’s degree 
(http://www.ncsl.org/research/education/improving-college-completion-reforming-
remedial.aspx). 
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The results of the current study contribute to the knowledge about remedial math 
progression and the impact the use of placement scores has had on students in community 
colleges.  Further, this study contributes to knowledge regarding remedial education, and 
will provide more information to guide educational leaders and academic policy makers 
on the potential impact that remedial math decisions and placement tests may have on 
students, particularly students placed in remedial mathematics, and community college 
outcomes.  
Community colleges such as the one in this study offer several different degree 
options including the most attained general degrees, associate of science (AS) and 
associate of art (AA).  Typically, students who intend to transfer to a four-year institution 
or those who are undecided will routinely enroll in an AS or AA degree program.  State 
regent schools in this Midwestern state fully accept transfer credits of such degrees as the 
general AA or AS, allowing the student to typically enter a four-year institution with 
junior status.  It must be noted, however, that both these general degrees, along with most 
transfer degrees, require a minimum of one college-level math course to complete the 
degree or to transfer to a four-year institution.  However, many students enter a 
community college to obtain a vocational or technical degree, which often only requires 
the equivalency of a remedial-level math course to graduate.  Mathematics requirements 
play a very different role, depending on a student’s desired goal and college program.  In 
2012, Joanne Jacobs stated that “the fastest, cheapest, and best way to complete a college 
degree is to avoid remedial math classes, which cost money, earn no credit and can delay 
entry to college-level classes for one to two years ” (U.S. News and World Report). 
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Statement of the Problem 
 A growing number of students are accessing community colleges and a growing 
number do not have the necessary skills to succeed in college-level mathematics (see 
Figure 1.1).  Over 70% of community college students are reported to be inadequately 
prepared for college mathematics (Okimoto & Heck, 2015).  Student under preparedness 
is a significant initial barrier to degree completion.  American College Testing, Inc. 
(ACT) reported in 2012 that the national three-year persistence to degree rate for two-
year public institutions was 25.4%.  With a growing number of students entering two-
year public institutions underprepared in mathematics, sky-rocketing costs of higher 
education, and the recommendations of Reclaiming the American Dream, there is a 
demand to better understand student needs and academic patterns, particularly in regard 
to remedial mathematics.  Academic success and degree completion will support students 
in reaching their desired goals as well as meeting the goals of the American Association 
of Community Colleges (AACC).   
Increasing graduation and transfer rates, which are particularly low for low-
income and minority students, are an important challenge for today’s community colleges 
(AACC, 21st Century Commission on the Future of Community Colleges, 2012).  The 
lack of student readiness for college is a major cause of low graduation rates, as the 
majority of students who begin remedial courses never complete their college degrees 
(National Center for Public Policy and Higher Education & Southern Regional Education 
Board [NCPPHE & SREB], 2010).  Although colleges have been challenged to increase 
their completion rates, most general degree completions require college-level math.  In 
two-year colleges, eligibility for admission typically requires a high school diploma or 
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equivalency.  Students generally tend to be more underprepared in the areas of math and 
writing.  Student under preparedness is more greatly felt at the community college 
because four-year institutions have more selective admission criteria.  Lastly, math has 
become a gatekeeper for completing higher education for many students.  If students are 
placed in a remedial mathematics sequence, they have a slim chance of completing the 
sequence and completing their degree.  Remediation can be a motivation deterrent.   
This research study describes students at a large Midwestern community college 
who have been placed by ALEKS scores in designated math courses, with specific 
attention to students who were placed in remedial math courses.  Remedial math 
progression was the focus to find predictors of progression and rates at which students 
progress through remedial math sequencing.  Community colleges tend to provide 
education to students with greater gaps in academic readiness, although there is a 
readiness gap in all areas of higher education. Figure 1.1 represents these readiness gaps. 
   
(Source: NCPPHE & SREB, 2010) 
Figure 1.1. The Readiness Gap by Institutional Sector 
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Purpose of the Study 
The results of this study will contribute to the existing literature on community 
college remedial math progression, show the value of transcript analyses, and provide 
information to support policies and practices associated with college math placement.  
The transcript data for this study were collected from one large Midwestern community 
college whose policy mandates placement scores for all students enrolling in a math 
course.  Poor results in remedial math progression and/or the lack of math course-taking 
are barriers to students’ reaching their goal of completing college.  This study intended to 
provide a clear view of selected students’ math progression as determined through 
transcript analysis which could inform decision makers on the students’ progression 
through remedial math courses with a starting point based on a their math placement 
score by ALEKS.  The results of this study could provide direction to educational 
institutions that are making decisions regarding their math curriculum, math support, 
remedial programming, course offerings, and remedial policy in order to assist with 
student math progression and preparedness for college-level math.  Student success in 
progressing to college-level math and successful completion of it could significantly 
increase the likelihood of their degree completion and graduation.    
Research Questions 
The following research questions guided this study: 
1. What are the demographic characteristics of the students at the large 
Midwestern community college in this study who took the ALEKS 
placement? 
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2. What are the demographic characteristics of the students at this community 
college who were placed in remedial math? 
3. What were the students’ progression rates from remedial mathematics to 
college-level mathematics? 
4. Which factors indicate a students’ math progression?  
5. Which factors indicate a students’ progression from remedial mathematics to 
college-level mathematics? 
Background 
This study examined the transcript data of students who took an online ALEKS 
math placement assessment and enrolled in a math course at a publically supported 
community college in the Midwest.  This large community college is a multi-campus 
institution located in a variety of urban and rural communities.  During the time of this 
study, the Fall 2015 semester, the college was serving over 14,000 students in both credit 
and noncredit courses.  More students in this population were attending the college on a 
part-time basis (52.8%) while 47.2% were registered as full-time students.  The majority 
of the student body were female while 44.3% were male. White students comprised the 
majority of the student population at 75.1%, while 7.2% were Hispanic, 7.5% were 
Black, 6.3% were listed as Unknown or not reported, and 4.0% were identified as 
other.  The average age of students varied by campus.  Approximately 53% of the student 
population was the traditional college age (18-22 years).  An estimated 28% of the 
students were between the ages of 23 and 35.  Students ages 36-55 made up 
approximately 11% of the student population.  This community college has 36.7% of the 
population that identified as first generation while 63.3% were not.  The college has a 
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strong presence in the Midwest in both college credit and training, providing programs to 
meet the needs of the people served in the community.    
An Academic Achievement Center (AAC) was available at each campus for 
students in this study.  It offers faculty instruction for homework and peer tutoring for 
courses, including math.  Online tutoring is also available for a variety of subjects.  
Developmental or remedial math courses are available, and, in most cases, mandatory for 
students to take.  Extensive student support services are offered on specific campuses 
and/or programs that include Pathway Navigators and the Federal TRIO program, both of 
which identify/assess needs and arrange services, especially for the economically 
disadvantaged.  These programs are designed to increase postsecondary education 
success through academic counseling, financial and economic literacy.  
  This Midwestern community college had assessed its institutional policies and 
practices in response to data showing poorer math outcomes than desired for their 
students.  Institutional data from the college indicated that success rates in remedial math 
were at approximately 46% in Fall 2006 and dipped as low as 40% in Fall 2009-Fall, 
2011.  In Fall 2012 a new math course (MAT064), also known as Math for Liberal Arts, 
was introduced.  Following its introduction, pass rates slowly climbed.  By Fall 2014 pass 
rates were as high as 61% in remedial math.  By 2014, the college had implemented 
ALEKS to assist students in their appropriate math course placement, and students who 
were taking math classes for the first time at the college were required to take ALEKS. 
This assessment was used to evaluate their current math skills and knowledge.  ALEKS 
PPL is a web-based, artificially intelligent assessment and learning system, and consists 
of three parts:  
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1) an initial placement assessment (Required)  
2) a self-paced online review module (PPL) and practice progress assessments 
(Optional)  
3) access to four additional assessments (Optional)  
(https://www.dmacc.edu/mathplacement/Pages/aleks.aspx) 
ALEKS uses adaptive questioning to quickly and accurately determine exactly 
what a student knows and does not know in a course.  ALEKS then instructs the student 
on the topics the student is most ready to learn.  As a student works through a course, 
ALEKS periodically reassesses the student to ensure that the topics learned are also 
retained (www.aleks.com).  The assessment takes approximately 45 minutes to complete 
for most courses, determining the student’s current course knowledge by asking them a 
number of questions (usually 20-30).  ALEKS does not include multiple-choice 
questions.  All questions are algorithmically generated and require a “free response.”  
ALEKS chooses each question on the basis of the student’s answers to all previous 
questions.  Each student, and therefore each set of assessment questions, is unique.  The 
student receives an electronic notification of their performance immediately after 
completion of the assessment test. 
The ALEKS Corporation provided the math faculty at this Midwestern 
community college with recommended assessment scores which were based on the 
college’s course competencies.  However, a task force made of select community college 
faculty and staff created cutoff scores for each appropriate math course at the college.  
The student’s results provided by ALEKS determine the course in which they could 
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enroll.  Scores for ALEKS tests range from 0 to 100.  A score below 30 places a student 
in remedial math courses.    
The ALEKS assessment score (see Table 1.1 & Figure 1.2) is used to place a 
student in the appropriate course that is believed to aid in their success.  Students are 
allowed to take the ALEKS assessment five times to improve their score and use a 
student paid, online learning module (PPL) between attempts.  There is no appeal or 
waiver for students to bypass their placement score in math.  Students are given the 
opportunity to improve their score through PPL and have the ability to enroll in the pre-
requisite course.  In 2015, students were strongly encouraged to take the ALEKS 
placement as part of the college admission assessment.  ALEKS replaced the previous 
COMPASS math admissions requirement for full-time students at this college.  In 2015, 
an ALEKS placement score was mandatory and students were strongly encouraged to 
take ALEKS upon admissions.  If students were already enrolled they needed successful 
completion of a pre-requisite course (minimum of C-) in order to enroll in designated 
math courses.  Table 1.1 indicates the required ALEKS placement score and prerequisite 
math courses in which students could enroll.   
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Table 1.1 
ALEKS Placement and Prerequisite Math Courses 
ALEKS Score Course Placement 
Prerequisite 
Course     
( % Mastery) 
* ALEKS score of Pre-requisite FINAL grade is required 
within 18 months of registration 
Final grade of C- or 
better  
1% to 13% MAT 034 Arithmetic No Prerequisite   
 MAT 053 Pre- Algebra No Prerequisite   
 MAT 772 - Applied Math No Prerequisite   
14% to 29% MAT 063 Elementary Math 
MAT 053 (Pre-
Algebra)  
 MAT 064 College Prep Math MAT 034 (Arithmetic)  
 MAT 112 Business Math No Prerequisite   
30% to 45% MAT 073 Elementary Algebra II 
MAT 063 (Elementary 
Algebra)  
 MAT 110 Math Liberal Arts 
MAT 064 (College 
Prep Math)  
 MAT 141 Finite Math 
MAT 063 (Elementary 
Algebra)  
 MAT 157 Statistics 
MAT 064 (College 
Prep Math)  
 BUS 211  
MAT 064 (College 
Prep Math)  
46% to 60% MAT 130 Trigonometry 
MAT 121 (College 
Algebra)  
 MAT 121 College Algebra 
MAT 073 (Elementary Algebra 
II) 
 MAT 162 Prin Business Statistics 
MAT 073 (Elementary Algebra 
II) 
 MAT 114 Elem Educators I 
MAT 073 (Elementary Algebra 
II) 
61% to 75% MAT 166 Calc for Bus/SS 
MAT 121 (College 
Algebra)  
 MAT 129 Pre-Calculus 
MAT 130 
(Trigonometry)  
76% to 100% MAT 211 Calculus I 
MAT 121 (College 
Algebra)  
   
 & MAT 130(Trig) or MAT 
129 (Pre-Calc) 
NO ALEKS MAT 116 Elem Educators II MAT 114    
 MAT 148 Linear Algebra w/ Applications MAT 221    
 MAT 217 Calculus II 
MAT 211 (Calc 
I)   
  MAT 219 Calculus III MAT 217       
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Figure 1.2 ALEKS placement and progression 
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 In the Midwestern state in which this study was conducted, regent or state schools 
and community colleges were also examined.  Of the 15 colleges, 10 used ALEKS and 
five did not.  The five institutions that chose not to use ALEKS used Accuplacer for math 
assessment.  Tables 1.2 and 1.3 show the varied cut scores across the state for math 
placement in their institutions.  The regent schools are designated as Regent 1, 2, & 3; the 
Community Colleges are labeled as CC1, etc., in no specific order.  In Table 1.3, CC6 
was the community college data used in this study.  
 
Table 1.2  
Cut Scores for Regent Colleges Across the State for Math Placement 
Developmental Course 
Level Regent1 Regent2 Regent3 
     
Basic Math n/a n/a n/a 
Pre Algebra n/a n/a n/a 
Elementary Algebra 0-37 0-40 0-30 
Intermed Alg/Elem 
Alg II 0-37 0-40 0 - 30 
     
Transfer Course Level Regent1 Regent 2 Regent3 
College Algebra 35-49 40+ 30-54 
Trig/Pre-calculus 50-69 55+ 55-74 
Calculus  70-100 70+ 75+ 
Other Courses    
Survey Math n/a <40 n/a 
Statistics   n/a 50+ n/a 
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Table 1.3  
Cut Scores for Community Colleges Across the State for Math Placement 
Developmental Course 
Level CC1 CC2 CC3 CC4 CC5 CC6 CC7 CC8 CC9 
           
Basic Math   0-13  0-5 1-13 0-13 new RTO 
Pre Algebra 0-14   0-13 6-13   new testing 
Elementary Algebra 15-29  14-29 14-29 14-29 14-29 14-29 new RTO 
Intermed Alg/Elem 
Alg II 30-44  30-45 30-39 30-45 30-45 30-45 new RTO 
          
 
Transfer Course Level CC1 CC2 CC3 CC4 CC5 CC6 CC7 CC8 CC9 
College Algebra 45-59 38-49 46-75 46-60 46-60 46-74 46-75 new RTO 
Trig/Pre-calculus 60-74 50-69 46-75 61-75 61+ 61-75 76-100 new RTO 
Calculus  75+ 70+ 76-100 76+ 76+ 76+ 76-100 new RTO 
Other Courses          
Survey Math 30+ 38+ 30-45 40-45 14-29 30-45 27+ new  
Statistics   45+ 38+ 30-45 40-45 30-45 30-45 28+ new   
Note: Remedial testing only (RTO)        
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Methodological Approach 
     This study used a quantitative research methodology.  Transcript analysis was 
used to examine student grades and their progression through math courses.  Transcript 
analysis has been employed productively in higher education to help share policy and 
practice (Hagedorn & Kress, 2008).  Logistic regression was used to determine how 
specific variables predicted a student’s math progression.  The data were collected by the 
Midwest community college’s Institutional Effectiveness Office for the researcher to 
analyze student demographics and progression in math courses based on ALEKS 
placement scores that were mandated for their enrollment in math.  Based on an extensive 
literature review on remedial math, the goal of this investigation was to evaluate math 
progression to college-level math based on a student’s math placement score in the 
community college.  Further, exploration of college placement policies and remedial 
requirements as they impacted student progression was conducted.  The data analysis 
procedures included a highly descriptive analysis of the transcript data and logistic 
regression. 
Theoretical Framework 
 The theoretical framework for this study was based on Hagedorn’s 
Developmental Climb (Hagedorn & Lester, 2006; Hagedorn, Lester, & Cypers, 2010).  
Their theory conceptualizes the vertical and hierarchical nature of remedial/ 
developmental courses and the difficulty of the ascent through the sequence.  The number 
of levels of courses a student needs may vary among colleges, but they must be 
sequentially enrolled in and passed in order to progress to the next level (Hagedorn & 
Dubray, 2010; Hagedorn & Lester, 2006).  In the current study of this Midwestern 
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community college, there were three potential levels of math courses to achieve college-
level math.  The student must follow the ALEKS placement, enroll in, and pass each 
course level with a grade of C- or better to reach college-level mathematics (see Table 
1.4).    
 
Table 1.4 
Examples of Hierarchical Levels in Developmental and College-Level Math Education 
 
Level Definition 
1-Remedial Lowest level. Examples: Arithmetic, Pre-Algebra and Applied Math 
2-Basic Low high school level. Examples: College Prep Math, Elementary 
Algebra II, Business Math 
3-Intermediate College level. Examples: Math for Liberal Arts, Statistics 
 
There are no easy answers as to which policy works best for institutions but a 
framework to conceptualize where institutional policies and practices that fall in the 
continuum is needed.  Figure 1.3 shows the range of institutional policies and practices 
across the United States.  The most liberal policies fall to the left with no regulation and 
the student’s right to fail.  In 2013, the Florida legislature passed Law SB 1720 indicating 
that by 2014 colleges could no longer require recent high school graduates to take 
placement tests or to enroll in noncredit remedial courses 
(www.flsenate.gov/Session/Bill/2013/1720).  The far left of the bar indicates that 
students can make their own choices in courses they wish to take, even if this means they 
may not be prepared, and fail (Right to Fail).  Student self-determination prevails with 
this policy and administrators convey the message, “Do what you want.” 
To the far right of the model are policies and practices that are mandatory (Guided 
Pathways), in which required courses and sequencing are provided for the student in a 
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more structured approach.  Mandated assessments and placement scores and Guided 
Pathways provide students academic course maps to follow to clearly understand the 
expectations of college course completion.  Course sequencing is clearly laid out for a 
student and they must follow the assigned courses.  The community college is the 
decision maker on this side of the continuum.  Kay McKlenney, PhD, a community 
college consultant and leadership coach for Achieving the Dream and founding director 
and senior associate of the Center for Community College Student Engagement at the 
University of Texas at Austin (www.achievingthedream.org), believes that community 
college students don’t do “optional” but must be told what to do, and that 
recommendations must be mandated before they will comply.  This kind of college policy 
conveys the message,” Do what I say.”  On the other hand, guided pathways or plans of 
study are clearly and definitively set for students to follow.  A mandated assessment with 
required remedial courses that must be taken in the first semester is an example of a 
college practice that falls within this area.  Colleges that do not have assessment tests or 
remediation, as in Florida, nor offer clear guided pathways to completion, lean more 
toward the left on the graph, indicating a students’ right to fail. 
The middle of the model is Recommended.  Most colleges have 
recommendations, which some students follow and some do not.  This middle-of-the-
road policy delivers the message, “Do what I say… if you want to,” which indicates that 
the college may have some mandatory requirements but not all.  Most colleges are 
somewhere on this continuum.  Those who have assessment tests and guided pathways 
lean more toward the right.  Colleges that do not have assessment tests, as in Florida, nor 
offer clear pathways to completion, lean more toward giving the students the right to fail.   
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Figure 1.3. College policy continuum 
The community college in this study leans toward Guided Pathways regarding 
math enrollment as its students were mandated to take ALEKS and were technically 
mandated to follow their specific placement, yet this study found that a number of 
students did not always follow what was mandated.  This may indicate that some students 
self selected their course regardless of how they placed, disregarding college policy. 
Significance of the Study 
Community colleges are becoming increasingly popular as an option for students; 
therefore, it is not surprising that they attract students who are academically 
underprepared.  In order to help students gain success, it is critical for community college 
stakeholders to fully understand the factors associated with academic success and the 
student underprepared in math.  Factors such as student characteristics, placement scores, 
enrollment in math courses, and remedial math progression need to be evaluated to 
ensure that diverse student interests are being considered through new policy and 
programs aimed at student success.   
Community college administrators are charged with deciding policy and practice 
changes to enhance student success.  This study provides a clear discussion of remedial 
math progression as analyzed through transcript analysis after mandated ALEKS 
placement was implemented for all students attempting to enroll in math courses at the 
Midwestern community college in this study.  The impact of remediation was explored 
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and the results are expected to contribute to our understanding of remedial math 
progression.  The findings from this study can inform decision makers, including 
students, regarding the reality of progression through remedial courses with a starting 
point at specific remedial math levels.  The results of this study can provide evidence and 
direction to educational institutions to make decisions regarding their math curriculum, 
offerings, support services, and policies to assist students in their progression and 
preparedness for college math.  “The plain truth of the matter is that if students don’t 
succeed in development education they simply won’t have the opportunity to succeed 
anywhere else” (McKlenney, 2004, p. 15). 
Definition of Terms 
Academic Progress:  A student earns a cumulative grade point average (GPA) of 2.00 or 
higher and has successfully completed 67% of attempted credits.  Successful completion 
is defined as achieving a grade of D- or better. 
Academic Warning:  A warning to a student whose GPA falls below 2.00 at the end of 
any term and/or whose cumulative credit completion rate falls below 67% of attempted 
credits.  
Academic Conditional Enrollment:  A student whose GPA falls below 2.00 at the end 
of any term and whose cumulative credit completion rate falls below 67% of attempted 
credits has a conditional enrollment.  Students who receive federal financial aid may be 
subject to financial aid suspension for this reason. A student who did not meet academic 
progress for a second term. 
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Academic Disqualification:  A student on academic conditional enrollment who earns a 
term GPA and a cumulative GPA of 2.00 and/or does not complete 67% of term credits 
attempted who will not be allowed to enroll in credit course work for a period of one 
semester.  A student who has not met academic progression for a third time. 
ALEKS:  Assessment and Learning in Knowledge Spaces, an online assessment and 
tutorial program with remedial course work in mathematics and other subjects, used to 
place students academically. 
College-Level Math:  Math courses with a designation of 100 or above (i.e., MAT110). 
Course Completion Ratio:  The proportion of enrolled courses a student completes. 
Developmental Climb:  The progression through the various levels of developmental or 
remedial courses to college level. 
Developmental Math Course:  A math course that falls below the 100 level (i.e., 
MAT064) and cannot be applied to college transfer credit.  Often referred to as a 
remedial course, the intent of a developmental course is to raise the student’s math skills 
to college level.  This term is used interchangeably with remedial. 
Level 1:  Lowest Level of Math, including Arithmetic, Pre-Algebra and Applied Math.  
Considered College Remedial Math.  Enrollment indicated by ALEKS score of 1%-13% 
(MAT 034, MAT 053, MAT 772). 
Level 2:  Low High School Level.  Examples include Elementary Algebra, College Prep 
Math, and BUS112.  Enrollment indicated by ALEKS score of 14%-29% (MAT064, 
MAT063). 
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Level 3:  College-Level Math.  Examples include Math for Liberal Arts, College 
Algebra, Statistics, and Calculus.  Enrollment in particular classes requires specified 
scores, but all College-Level Math require an ALEKS score above 30% (MAT 110 and 
above, MAT 773). 
Math Avoidance:  The delay or declination of a student to take a designated math 
course. 
Math Levels:  The math level at which a student is placed through the ALEKS 
assessment score. 
MAT034:  Arithmetic is a college-level preparatory course designed for students who 
need to review and improve their knowledge of the fundamentals of mathematics. 
MAT053:  Pre-algebra is a college preparatory course designed to strengthen arithmetic 
skills and introduce basic concepts of algebra in preparation for MAT063, Elementary 
Algebra. 
MAT063:  Elementary Algebra is a beginning algebra course covering most elementary 
topics of the subject.  These include the real number system, solving equations and 
inequalities, polynomials, fractional equations, and radical expressions. 
MAT064:  College Prep Math is a college preparatory course for students with no 
algebra background or for students who need review.  This course is designed to prepare 
students for enrollment in college-level math. 
MAT 073: Elementary Algebra II.  This course reviews elementary algebra along with 
new topics, including exponents and radicals, functions and graphs, quadratics equations, 
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inequalities and systems of equations.  This course cannot be used to fulfill a degree 
requirement and has a prerequisite of an ALEKS score of 30% or MAT 063. 
MAT093:  Math Study Skills is a course that provides students with study techniques 
necessary for successful completion of college preparatory or college credit math courses.  
The course is designed to address and overcome students’ feelings and attitudes that may 
block their math learning.  This course cannot be used to fulfill degree requirements. 
MAT110:  Math for the Liberal Arts is a course that enables students to think critically 
by studying logic, sets, and statistical reasoning.  The student will examine problem 
solving and decision making by studying probability, application of statistical data, 
modeling, and financial mathematics.  The student will be able to understand the broad 
usefulness of mathematics.  Prerequisite: Minimum ALEKS score of 30% or MAT 064 
with grade of C- or higher. 
MATH110:  Math for Liberal Arts is a college-level math course for students to begin to 
think critically by studying logic, sets, and statistical reasoning.  The student will 
examine problem-solving and decision-making by studying probability, the application of 
statistical data, modeling, and financial mathematics. 
MAT157:  Statistics encompasses tabular and graphical presentation, measures of central 
tendency and variability, standard elementary procedures involving the binomial, norm 
student T, chi-square, and F distributions, correlation, regression, analysis of variance and 
several nonparametric procedures. Prerequisite: Minimum ALEKS score of 30% or 
MAT064 with a C- or higher. 
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MAT772:  Applied Math is a course in elementary mathematical skills for technicians.  
Often the math requirement for completion of a vocational technical program. 
MAT773:  Algebra and Trigonometry for Technicians.  Topics covered include 
polynomials, equations, system linear equations, factoring, quadratic equations, 
trigonometry, powers, roots, and logarithms. 
Progression:  Enrollment in a math course and passing that course with a grade of C- or 
better. 
Term:  Used interchangeably with semester or time of course offering. 
Transcript Analysis:  Coding and use of enrollment files, college application data, 
financial aid records, and other data that community colleges must routinely collect to 
complete state and federal reporting mandates. 
Transcript Story:  Manual evaluation of a student’s course-taking pattern. 
Remedial Math:  Math courses that fall below the 100 course level (i.e., MAT 064) and 
are not credit bearing toward a college degree.  Can be used interchangeably with 
Developmental Math. 
Remedial:  Courses or activities designed to assist students in overcoming academic 
deficiencies.  For this study, the term “remediation” is used interchangeably with 
“developmental” or “underprepared.” 
Semester:  This term refers to the semester in which the student was enrolled in a 
particular class. The template uses a popular designation of the year and semester (e.g., 
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201501= 2015 Fall semester; 01 = fall; 02 = spring, 03 = summer).  Used interchangeably 
with term or time of course offering. 
Underprepared:  A student who does not meet college-level course requirements as 
identified through placement scoring. This term may also be used interchangeably with 
“remedial” or “developmental.” 
Summary and Outline of the Dissertation 
The present study examined the progression of students through a remedial math 
pipeline at a Midwestern community college according to their placement mandated by 
their ALEKS placement scores.  The outline of this study is as follows.  
Chapter 2 presents a review of the literature, including the history of remedial 
education in higher education, placement testing, the continuum of placement policies, 
Guided Pathways, and remedial education outcomes in math.  
Chapter 3 explains the methodology and research design for the study.  
Specifically, this chapter presents the research questions, hypotheses, research design, 
data source, population and sample, variables used in this study, statistical data analysis 
methods used to answer the research questions, and ethical considerations, as well as 
limitations and delimitations of the study. 
Chapter 4 presents the results of the study.  This chapter clearly demonstrates the 
descriptive statistics of the participants, comparing students who were placed in remedial 
math with those who were not.  The chapter also reports the factors that influenced 
student progress according to the regression models.  Finally, this chapter shows the 
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developmental climb of students who were placed in remedial math and progressed to 
college-level math and passed.  
Chapter 5 summarizes the key findings from the results and provides discussion, 
conclusion, implications, and recommendations for stakeholders; educators, 
policymakers, parents, and students regarding math remediation.  Lastly 
recommendations for future research are suggested. 
  
 
 
 
28 
 
 
CHAPTER 2. REVIEW OF THE LITERATURE 
 
The value of remedial mathematics for college students is a controversial topic.  
Remedial math can have positive or negative outcomes for faculty, administrators, and/or 
students, depending on the goal of remediation.  Remedial courses are certainly one 
means for helping college students who are underprepared in math succeed, but not all 
scholars agree that these courses are effective.  In a U.S. Department of Education report, 
Noel-Levitz (2006) suggested that remedial courses serve as barriers to achievement and 
that there is no more difficult course to pass than developmental mathematics.  Although 
there is disagreement about the helpfulness of remediation, it is consistently 
acknowledged that a staggering number of students need remedial math courses.  
However, the majority of community college students who begin a remedial sequence in 
math do not achieve college-level competency (Bahr 2007; 2008; Bailey et al., 2010; 
Perry et al., 2010).  It is evident that students who begin at lower levels of math skills are 
being lost from the remedial sequence at much greater rates than students who begin at 
higher levels (Bahr 2007; 2008; Bailey et al., 2010; Hagedorn & Lester, 2006).   
Through a review of the literature, several themes were identified as relevant to 
this study.  First, a brief history of remedial education and placement testing in higher 
education is provided.  A review of the literature as it relates to remedial placement and 
math progression is discussed.  Lastly is a look at college policies and Guided Pathways 
and how they support student progression in college.  Characteristics of underprepared 
students and remedial math students are explored.  Regardless if one agrees or disagrees 
that remedial math is helpful, studies show that completing developmental requirements, 
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passing college-level math, and earning a year of college credits seem to be critical 
milestones to eventual degree attainment (Adelman, 1999; Calcagno, Costa, Bailey, & 
Jenkins, 2006).  However, once a student is placed in remedial math sequences, it is 
extremely difficult for them to reach college-level math and eventual degree attainment.  
College Remedial Education History 
 Student remediation in college has had a long history. Both four-year institutions 
and community colleges have had to help students who have been academically 
unprepared for college, beginning as early as the 1600s. 
Four-year institutions 
Tutoring was routinely offered in Ivy League schools to enrolled White privileged 
male students beginning in the 1600s.  Initially, only White males were offered a higher 
education.  As American education evolved, however, more people from diverse 
backgrounds, including women, were offered a higher education, even if they were 
academically unprepared for it.  In the late 1700’s, colleges saw the economic advantage 
of admitting students who did not meet academic requirements but had the resources to 
pay college tuition (Arendale, 2010).  It was believed that this business model would 
generate more revenue for the college.  Colleges continue today to explore enrollment 
and revenue issues and how to best keep college budgets healthy.    
In the mid 1800’s, there was inadequate primary education and poor or 
nonexistent secondary education, creating the need for remediation, which continues 
today.  In 1865, the University of Wisconsin placed only 41 of 331 admitted students in 
“regular” graduation credit courses, indicating that the majority needed remediation. In 
1874, Harvard was the first to offer a first-year remedial English course in response to 
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faculty complaints that too many students were not academically prepared for college-
level course work (ASHE, 2010).  In 1879, Harvard admitted 50% of its applicants “on 
condition” because they failed the entrance exams.  Underprepared students and the need 
for remedial education are therefore not a new or recent phenomenon. The controversy 
over remedial math is perpetuated by low student success rates and the amount of money 
a student incurs in college without completion.   
In “Keeping America’s Promise”, McClenney (2004) indicated that three policies 
showed evidence of U.S. commitment to educational opportunities for all: the Morrill Act 
of 1862 (establishing land-grant colleges), the GI Bill (providing education for WWII 
veterans), and the Report of the Truman Commission on Higher Education, which in 
1947 called for the establishment of a national network of low-cost, public community 
colleges and Pell grants.  
The Morrill Act of 1862 established land-grant colleges that the federal 
government would assist in funding.  Due to the poor structure of primary and secondary 
education before the 1900’s and the opening of new postsecondary education schools, 
remedial education became even more prevalent.  The Morrill Act further opened the 
doors to public higher education and remedial courses.  Shortly thereafter, the Iowa State 
College, known today as Iowa State University, administration decided to have a 
mandatory admission requirement for students.  The admission requirements included 
students being able to do arithmetic, read and write (Markus & Zeitlin, 1993). When 
students applying to Iowa State College were unable to read, write, and do simple math, 
they were placed in remedial course work at the college.  By the late 1880’s, 84% of 
land-grant institutions were offering remedial courses (Craig, 1997). 
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Community colleges 
Community colleges are often referred to as having an open-door policy for 
admission.  The Morrill Land-Grant Acts opened the door to higher education for the 
underprepared elite (Markus & Zeitlin, 1993).  However, the community colleges opened 
the doors for all underprepared students regardless of race, economic, or social status.  In 
their early years these colleges focused on general liberal arts studies 
(www.aacc.nche.edu/About CC/history/Pages/pastatopresent.aspx).  By the early 1900’s, 
the junior colleges (later named community colleges) broadened their mission to include 
academic preparatory programs for the diverse student population that was seeking a 
higher education.  The rapid growth of community colleges primarily included credit-
bearing remedial and developmental courses (ASHE Higher Education Report: History of 
Learning Assistance in U.S. Postsecondary Education, 2010,  p. 4).   
Community colleges are crucial means for many to access higher education.  In 
reviewing the history of junior colleges, Koos (1925) identified 11 purposes for them: 
1. To offer two years of work acceptable to colleges and universities – serves the 
interests of students planning to go onto higher levels of training (transfer). 
2. To complete the education of students not intending to go on to four-year 
institutions. 
3. To provide occupational training of junior college (vocational training). 
4. To popularize higher education. 
5. To continue the home influence during immaturity. 
6. To afford attention to individual student needs. 
7. To offer better opportunities for training in leadership. 
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8. To offer better instruction in school years and allow for exploration. 
9. To foster the evolution and reorganization of secondary schools and higher 
education. 
10. To economize time and expense by avoiding wasteful duplication. 
11. To meet the educational and training needs of the local community. 
Thus, community colleges have historically met and presently meet a range of 
needs for the communities they serve, including providing better instruction for 
underprepared students. In the late 1960’s and 1970’s almost half of first-time 
community college students were underprepared for college-level courses in one or more 
academic areas (McCabe & Day, 1998; Roueche & Roueche, 1999).   
Currently, remedial education continues to be in an upheaval because of conflict 
between academic resources, transferability, and completion.  The history of higher 
education has included remedial services among all institutions, serving 40-50% of 
student populations.  However, interventions for remediation and the placement of 
students in higher education have also changed throughout history.  Tutoring was among 
the first forms of remediation, followed by preparatory education, compensatory 
education, developmental education, and now learning assistance or enrichment 
opportunities.  Placement tests are growing in popularity in higher education, particularly 
in community colleges.  These tests indicate a student’s skills and guide the institution in 
appropriate placement to aid their success.  Because community colleges have been 
educating students of all ages, placement tests are one way to assess their current 
knowledge and skills.  Although opinions differ on the value and kinds of placement tests 
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and remedial strategies, what has remained constant is the need for student remediation in 
higher education. 
Placement Testing 
 The United States has used a variety of testing measures throughout education to 
gauge the knowledge and college readiness of students.  Table 2.1 provides the results of 
Education Week’s national survey of states’ assessment programs in math and 
English/language arts for 2015-2016.  Tests taken in high school are often used as 
admission or placement tests for colleges.  Student test scores are then used to determine 
if they are college ready and capable of completing college-level coursework or if 
remedial classes are needed.  Some colleges use test scores to determine admission.  
However, the mission of the community colleges is to provide open access for all 
interested in higher education.  The testing process in high school and the mission of 
community colleges do not coincide as the community college attracts students at 
different points in life (non traditional), first generation or who simply do not meet 
typical college qualifications.  These students change the utilization of precollege test 
scores as many students do not have recent or possibly any test scores to use for college 
admission or placement.   
 Currently, 21 states require the ACT or SAT tests to be taken.  The ACT is the 
leading U.S. college admissions test that measures what a student learned in high school 
to determine their academic readiness for college (www.act.org).  The SAT Suite of 
Assessments (SAT, PSAT, NMSQT, PSAT 10, and PSAT 8/9) includes a reading test, a 
writing test, a language test, and a math test.  The SAT also features an optional essay 
component which select colleges require for admission.  Questions throughout the 
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assessments are believed to focus on skills that matter most for college readiness and 
success (https://collegereadiness.collegeboard.org/about/key-features).   
Twenty one states are using the Smarter Balanced or Partnership for Assessment 
of Readiness for College and Careers (PARCC).  The Smarter Balanced Assessment 
Consortium (SBAC) uses tests that are developed and improved by educator members in 
15 states.  The Smarter Balanced assessment system is aligned with Common Core State 
Standards.  These test scores are accepted by more than 250 colleges as a factor in 
determining a students’ readiness for college courses ( http://www.smarterbalanced.org/).  
The Partnership for the Assessment of Readiness for College and Careers is a group of 
states working together to develop a set of assessments that measure whether students are 
on track to be successful in college and careers.  Much like the Smarter Balanced 
Assessment Consortium, the PARCC has created their own assessments to be used by 
members of their consortium.  Lastly, Iowa, Kansas, Nebraska, Minnesota, and 
Mississippi have developed their own state assessments and are required of students 
within those states.  (See Appendix A.) 
As previously mentioned, placement testing is heavily used in higher education to 
assure that students are placed in courses and programs believed they will be successful.  
Given that community colleges are open-access institutions that typically do not select 
students on the basis of academic achievement, they need some means of identifying 
entering students’ abilities and skills in order to direct them toward courses that can serve 
their academic needs (Cohen & Brawer, 2003).  Fields and Parsad (2012) found that an 
overwhelming majority of two-year public colleges use some type of mathematics test to 
screen students for math remediation.  Typically, community colleges create decision 
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rules in which a student is given a placement test (such as ALEKS or COMPASS) and 
then assigned the course they are eligible to take.  If a student scores below the cut-off 
score, they are placed in remedial math.  It must be noted that if the cut-off scores are 
higher, then students are more likely pass the course assigned as they have higher skill 
levels for that class.  Subsequently, higher placement cut-off scores encourage the 
placement of more students in remedial math and improve course passing rates.  
However, students are more likely to avoid math when there is a laborious process that 
costs both time and money, delaying their math enrollment and eventually delaying 
graduation.   
Although placement scores are meant to assure student success in math, colleges’ 
misuse of assessments may lead some students into remedial classes unnecessarily.  Each 
college has a different policy in the use of placement tests.  Some use the placement score 
or a cut-off score to place a student in either remedial or non remedial courses, while 
other colleges use multiple measures and intrusive advising.  Intrusive advising involves 
intentional contact with students with the goal of developing a relationship that leads to 
increased academic motivation and persistence 
(www.mam.msstate.edu/documents/Intrusive%20Advising.pdf).  Intrusive advising is 
identified as one of the best ways to reach at-risk students (Heissereer & Parette, 2002).   
Some community colleges’ remedial policies have recommended placement and others 
have mandated placement or remedial sequencing before the student is given permission 
to take college-level math.   
There are pros and cons to placement testing.  The Mathematical Association of 
America (MAA) in 2010 stated that there have been concerns over the mathematics 
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placement of students in colleges as well as disagreement as to the purpose of college 
mathematics placements for more than 30 years.  Some literature indicates concern about 
using the placement score as the only means of placement (Hughs & Scott-Clayton, 2011; 
Illich, Hagan, & McCallister, 2004;  Ngo & Kwon, 2015;).  Multiple assessments that 
include high school transcripts, high school GPA, placement scores, and individual 
advising appear to better predict college outcomes.  Scott-Clayton (2012) indicated that 
there is little evidence that using these several measures to make placement decisions is 
an effective practice in terms of access and success for community college students (cited 
in Ngo & Kwon, 2015).  In a 2004 study, Illich, Hagan, and McCallister suggested that 
reliance on a single placement test to determine a student’s academic preparedness was 
not sufficient for some students.  Hughes and Scott-Clayton (2011) asserted that the 
common assessments currently in use have some utility but are insignificant in terms of 
providing enough information to determine the appropriate course of action that will lead 
to academic progress and success for the vast range of underprepared students (p. 17). 
Nationally, about 60% of students are referred to remedial or development math 
coursework after taking placement tests (NCPPHE & SREB, 2010).  The impact on 
students who are mandated to take remedial courses is substantial.  Requiring students to 
take a developmental mathematics course as a result of their performance on a placement 
test has the effect of requiring them to pay for noncredit courses, and extends the number 
of courses required for acquiring a degree (Medhanie, Dupius, LeBeau, Harwell, & Post, 
2012).  Jacobson (2006) compared a mandated policy cohort with a more lenient cohort, 
concluding that placement exams wrought clear improvements in some aspects of 
developmental math as more students successfully completed math courses but fewer 
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completed a program degree.  The comparison suggests that the higher success and 
retention rates for mandatory placement might be associated with lower completion rates 
(Jacobson, 2006).   
Contrary to these findings, in 2009 the Community College Research Center 
conducted a large urban community college study and found that under placements in 
remediation were far more common than over placements in college-level courses 
(Community College Research Center, 2015).  The analysis in that study predicted that 
nearly a quarter of students assigned to remedial math could have passed college-level 
courses with a B or better (CCRC, 2015).  A pilot program in Long Beach City College 
in California incorporated high school grades into the placement process and saw an 
immediate impact.  After the launch of the program, the percentage of students who 
placed into and passed college math approximately tripled (CCRC, 2015).   
Several factors can influence the relationship between the placement test and 
subsequent performance in a course, including student motivation, the number of hours 
students work, and the number of hours per week students study (Medhanie et al., 2012).  
Ideally, a placement test would accurately place students at a level in which they feel 
confident and would successfully pass the course.  However, a student’s status and ability 
can change during their time in college.  Descriptive evidence indicates that community 
college students often delay enrollment in developmental math courses (Bailey, 2009; 
Fong, Melguizo, & Prather, 2015) and that they spend a substantial amount of time (five 
years on average) before attaining a degree or certificate to a four-year college 
(Melguizo, Serra Hagedorn, & Cypers, 2008).   
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Although placement tests are increasing in popularity, student performance in 
remedial mathematics continues to be concerning in regard to student success.  Hughes 
and Scott-Clayton (2011) indicated that placement tests are most successful at predicting 
which students will do well in college-level courses. They further stated that 
unfortunately these tests most heavily influence the precise opposite of this population, 
i.e., students placed in remedial math. 
Remedial Mathematics 
Achieving the Dream: Community Colleges Count (2017) is a national reform 
network designed to improve student outcomes in community colleges.  Over 200 
colleges in 36 states with 15 state policy teams are participating in helping more than four 
million community college students have a better chance at achieving their dreams.  
Achieving the Dream is aimed at closing the gap for low-income and minority students.  
These students often utilize community colleges.  This initiative also has a goal of 
helping community colleges build “a culture of evidence”—to gather, analyze, and make 
better use of data to guide educational practices and operations of community colleges 
(Bailey, Jeong, & Cho, 2010).  The data for Achieving the Dream are being collected 
from students who enrolled in Fall 2003, and came from the Integrated Postsecondary 
Education Data System (IPEDS) (NCES, n.d.). 
The Achieving the Dream (2017) database classifies all beginning students into 
four math groups, having (a) no developmental education, (b) developmental education 
one level below the entry-level college courses (Level I), (c) two levels below the entry-
level college course (Level II), and (d) three or more levels below the college-level 
course (Level III) (Bailey et al., 2010). 
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The first college-level course that students can take after remediation is referred to 
as a gatekeeper course.  The goal of this remedial education is to improve student skills 
and knowledge to be successful in the gatekeeper course.  However, it is well 
documented that many students referred to remedial or developmental courses fail to 
complete a college math course because they never enrolled in the designated 
developmental course.  Hence, they never started the developmental climb.    
From the Achieving the Dream dataset, Bailey et al. (2010) found that of the 
students who were referred to Level I remediation, 45% completed developmental math; 
in Level II remediation, 32% completed the sequence, and in Level III, 17% completed 
the remedial sequence (see Table 2.1).  Many of the students who failed to complete did 
not do so because they never enrolled. (Bailey et al., 2010). 
Table 2.1 
Student Progression Among Those Referred to Developmental Education 
Developmental 
math courses 
Never enrolled in developmental  
education (%) 
Completed 
sequence    Total 
Level I  37     45  59,551 
Level II  24     32  38,153 
Level III  17     17  43,590 
Total  27     33  141,590 
          
Note: Adapted from “Referral, Enrollment and Completion in Developmental Education 
Sequences in Community Colleges” by T. Bailey, D.W. Jeong, & S.W. Cho, 2010, Economics of 
Education Review, 29, 255-270. 
 
As shown in Table 2.1, the data in the Achieving the Dream data set (Bailey et al., 
2010) indicated that that 50% of those who completed the developmental math course 
also completed a gatekeeper course (a college-level course).  About two-thirds of the 
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sequence completers enrolled, and three-quarters of those passed.  It is clear that the 
greatest barrier to completion of remedial education is the failure of a student to enroll. 
The U.S. Department of Education completed a statistical analysis report using 
national representative data from the 2004/09 Beginning Postsecondary Students 
Longitudinal Study (BPS:04/09) and its associated 2009 Postsecondary Education 
Transcript Study (PETS:09) showing outcomes associated with remedial course taking 
among students beginning at public 2- and 4-year institutions (National Center for 
Education Statistics [NCES], 2016).  For the purposes of this study, the public 2-year 
data were more closely evaluated.  Math remediation was more common than the 
English/reading remediation: 59% of students entering public 2-year institutions took a 
remedial math course (NCES, 2016).  These findings indicated that 50% of students 
enrolled in remedial math completed all course sequences needed to reach college-level 
math.  However, 20% of the students completed none of the necessary course sequence, 
while 29% completed only some.  Regardless if students have completed some courses or 
none, almost half still have not successfully reached college-level math.  This equates to a 
coin toss for students to complete the necessary progression of courses if they enter the 
remedial math pipeline.  Many students do not even enter this pipeline and avoid taking 
math altogether (see Figure 2.1).  
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Figure 2.1.  Remedial course completions status 
Note: Adapted from “Remedial Course taking at U.S. Public 2- and 4-Year Institutions: 
Scope, Experience, and Outcomes” by the National Center for Education Statistics, 2016. 
Completion of a remedial course means that the students earned either a passing grade or 
some credits in that course.   
 
Among the 2003-04 beginning postsecondary students who first enrolled in public 2-year 
institutions and took remedial courses, percentage distribution of students according to 
their remedial course completion status in various fields is shown for 2003-09. 
 
Table 2.2  
Enrollment and Completion Rates Among Developmental Education Enrollees 
College-Level Math Course Taking:               
   Students beginning at public 2-year institutions   
   Enrolled in college level math Earned college level math 
Remedial math course enrollment and completion status         
 Total   54.3   46.3    
Enrolled in remedial math course 55.2   45.2    
Completed all   71.1   61.7    
Completed some   43.9   35.7    
Completed none   31.7   18    
Did not enroll in remedial math courses 53.0     47.7       
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Note: Adapted from “Referral, Enrollment and Completion in Developmental Education 
Sequences in Community Colleges” by T. Bailey, D. W. Jeong, & S. W. Cho, 2010, Economics 
of Education Review, 29, 255-270. 
 
Much discussion continues about the importance of enrollment in remedial math 
courses for students to begin the developmental climb to college-level credit.  The NCES 
(2016) found that the overall enrollment rate in college-level math courses was not as 
high as for college-level English courses.  Enrollment in college-level math courses 
varied greatly among students according to their completion status in remedial math 
coursework.  At public two-year institutions, 71% of remedial math completers took 
college-level math courses, and 62% also earned some credits in these courses. 
Table 2.3 
College-Level Math Course Taking 
College-Level Math Course Taking:       
   
Students beginning at public 2-year 
institutions  
   
Enrolled in college-level 
math courses 
Earned college-level 
math credits 
Remedial math course enrollment and completion status        
          
 Total   54.3   46.3   
Enrolled in remedial math course 55.2   45.2   
Completed all   71.1   61.7   
Completed some   43.9   35.7   
Completed none   31.7   18   
          
Did not enroll in remedial math courses 53   47.7   
 
College-Level Math Course Taking: Among 2003-04 beginning postsecondary students 
who first enrolled in public two-year institutions, percentages of those who enrolled and 
earned any credits in college-level math courses, by remedial math course enrollment and 
completions status, 2003-09 are shown. 
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In January 2017 the state of Iowa provided the Post Secondary Readiness Report  
Summary.  One of its key findings was that 71.1% of Iowa’s high school graduates 
enrolled in college or training programs within one year of high school graduation.  Of 
those, 18.9% took a remedial math class within one year of high school graduation 
(Postsecondary Readiness Report, 2017).  This report indicated that the Iowa students 
take remedial math courses at a lower rate (18.9%) in their first year after high school 
graduation compared to students in other Midwestern states.  In 2014, Missouri had 
26.2% of students take remedial math in the first year after high school.  In 2008, 
Minnesota had 32% take remedial math in their first year after high school.  These 
findings indicated that the Midwest has a varied level of readiness among students 
coming out of high school who may be using the community colleges for math 
remediation.  
The literature is clear that remedial mathematics can be a significant barrier to 
college completion.  Remedial education is intended to provide students the opportunity 
to strengthen skills that they are academically weak in, in order to meet college rigor in 
math.  The concept of remediation is simple: students who are not academically prepared 
can take remedial courses and added instruction to help them prepare for college.  
However, college students who are placed in remedial math must follow a sequence of 
courses to reach college-level math for credit.  This entails first being appropriately 
placed, accepting the placement, enrolling and then passing the remedial course, and 
repeatedly following this process until they reach college-level credit courses.  These 
students have a longer process and more barriers to finish the sequence and complete 
college than their non-remedial peers.   
 
 
 
44 
 
 
Research suggests that students who need developmental education and enroll in 
the proper courses during their first term are more likely to complete their developmental 
sequence than are students who need developmental education but do not attempt any 
developmental courses during their first term (Center for Community College Student 
Engagement, 2012).  Remedial education can add frustration and become fatal to 
students’ motivation in their attempt to complete college; however, enrolling is the first 
step to completing.  Students with lower levels of math skills are being lost from the 
remedial sequence at much greater rates than students who begin at higher levels of skill 
(e.g., Bahr, 2007; 2008; 2010; Bailey et al., 2010; Hagedorn & Lester, 2006).  However, 
the practice and policy of remedial education is complex and confusing.  In the eyes of a 
student, remediation can be bureaucratic and full of obstacles to their goal of graduation 
or transfer.  The majority of community college students who begin the remedial 
sequence in math do not achieve college-level competency in the subject (e.g., Bahr, 
2007; 2008; Bailey et al., 2010; Perry et al., 2010).  This is an even greater concern 
within community colleges that have open access to students who are often 
underprepared and already marginalized. 
  In a 2016 study of remedial math students, across the first two years, 23% of the 
students never enrolled in the recommended mathematics courses according to Bailey et 
al. (2010).  They explored student progression through levels of development education 
placement, enrollment and student subgroup progression, and institutional characteristics.  
They found that fewer than half of the developmental students completed the entire math 
sequence and that 30% of the students referred to development education did not enroll at 
all. 
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Bahr (2008) reported that students who remediate successfully experience 
outcomes that are effectively equivalent to those of students who do not require 
remediation, indicating that the remedial math programs are highly effective at resolving 
skill deficiencies for some.  However, the majority of remedial math students do not 
remediate successfully, and the outcomes of these students are not favorable.  Illich et al. 
(2004) found that college-level pass rates were much lower among students concurrently 
enrolled in remedial courses, who had not successfully completed one or more of the 
remedial courses.  These students underperformed irrespective of the type of college-
level course.  In contrast, students who passed their remedial courses were generally 
successful in their college-level courses.  
According to the Achieving the Dream data set (Bailey et al., 2010) and the 
NCES 2016 report, the main barrier to remedial education is in students not actually 
enrolling in remedial math courses.  Students have no chance of remediation if they do 
not enroll in a remedial math course.  Of the students who do, their chances of 
completion are often determined by the number of remedial courses they need to take 
before reaching college-level math.  The literature indicates that completion is possible, 
but a long and expensive trajectory of noncredit courses may lie ahead.   
Guided Pathways 
Community colleges tend to show high completion rates among vocational 
programs that have a set curriculum and a cohort of students completing in relatively the 
same time frame.  Guided Pathways has grown in popularity as the pressure to increase 
student completion rates have increased in higher education.  A Guided Pathways 
approach presents courses in the context of a highly structured, educationally coherent 
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program with maps that align with students’ goals for careers and further education 
(CCRC, 2015).   
The Pathways model is an integrated, institution-wide approach to guiding 
students toward success in post secondary education by efficiently and effectively 
providing information to meet student goals.  The CCRC and AACC Pathways Project 
identified essential practices of the Pathways model.  The college practices were to 
simplify the students’ choices, establish transfer pathways, bridge K12 to higher 
education, redesign traditional remediation and accelerate remediation, and ensure 
students are learning (www.aacc.nche.edu).  Learning outcomes, internships, and 
effective teaching practices help ensure that students are provided the environment they 
need to learn. 
Guided Pathways cites about students who enroll in a cafeteria college in which 
they can enroll in any class they choose and often wander the college and are less likely 
to complete. Conversely the Guided Pathways student has a different experience of 
clarity and direction.   
Demographics of Underprepared Students 
 Community colleges attract a diverse population of students.  The American 
Association of Community Colleges (2016) reports the community college population as 
49% Caucasian, 22% Hispanic, 14% Black, 6% Asian Pacific Islander, 1% Native 
American, with 3% identifying as two or more races.  Women represent 57% of the 
student population and men 43% of community college students in America.  Further, the 
AACC reports that 36% are first generation; 17% are single parents; 22% are both full-
time students and employed full time while 41% of students have part-time status and are 
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employed full time.  Community college students are pulled in many different directions 
in life and often are not prepared or do not have the time to meet the rigor of college 
courses.  Research clearly indicates that students of color, particularly African American 
and Latino students, are over-represented in remedial math.  Nontraditional or older 
students, as well as students who delay their entry into college from high school, are also 
more often in remedial education.   
The Iowa Readiness Report (2017) found that female students have slightly 
higher rates of remedial math enrollment than males.  Black students have the highest 
remedial math rates of the racial/ethnic groups reported (Postsecondary Readiness 
Report, 2017). 
Remedial Education Policy 
The Community College Survey of Student Engagement (CCSSE, 2012) and 
Survey of Entering Student Engagement (SENSE) data are collected by the University of 
Austin Texas Community College Leadership Program.  In 2012, SENSE Promising 
Practices data showed that 88% of students reported that they were required to take a 
placement test, of which 82% indicated they needed developmental education.  These 
students also reported they were required to take at least one developmental education 
course in their first semester (CCSSE, 2012).  The Promising Practices data of CCSSE 
showed slightly lower figures: 74% of respondents (n=128,924) reported that they were 
required to take a placement test.  Of those students whose placement tests indicated that 
they needed developmental education (n=71,167), 68% said they were told that they were 
required to take a developmental course in their first term (CCSSE, 2012).  This left 12% 
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of the SENSE respondents and 26% of the CCSSE respondents who indicated that they 
did not have to take a placement test (CCSSE, 2012). 
There are different requirements throughout the United States on how placement 
tests are to be implemented at colleges, ranging from mandatory placement testing 
followed by mandatory enrollment in course sequencing to no requirement of college 
placement testing and open enrollment in all courses regardless of ability.  In 2013, 
Florida passed bill CS/CS/SB 1720: Education, which restructured remedial college 
preparatory instruction as development education and required Florida College Systems 
Institutions to provide developmental education that is more tailored to the specific 
communication and computation skills a student needs to develop to be successful in 
performing college-level work.  Colleges are required to offer developmental education 
options student can pursue while enrolled in college.  In Florida, students whose test 
scores indicate the need for developmental education must be advised of options and may 
enroll in the developmental education options of their choice. 
The bill specified that two groups of students must not be required to take the 
common placement test or to enroll in developmental education: 
1) Students who entered 9th grade in a Florida public school in 2003-2004 or 
thereafter and who earned a standard Florida high school diploma; or 
2) Students who are serving as active duty members of the United States Armed 
Services.  (http:www.flsenate.gov/Committee/Bill Summaries/2013/html/501) 
Summary 
Student success in remedial education depends on several factors: first of all, 
enrollment in a remedial course, a clear pathway for them to follow, support services, 
 
 
 
49 
 
 
gender, socioeconomics and good grades.  This chapter has provided related research on 
this topic.  A description of the history of remedial education in higher education has 
established the fact that remediation is not a new phenomenon, especially for community 
colleges, where all students have access.  The characteristics of underprepared students 
and remedial math students were described and clearly presented as related to community 
colleges.  Previous research on math progression for remedial students indicates that 
students struggle to climb the developmental ladder and often do not enroll in math at all.  
This study considered prior research in order to add to the knowledge of math 
remediation and remedial policy in the community college.    
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CHAPTER 3. METHODOLOGY 
 
The main purpose of this study was to provide guidance to community college 
administrators and advisors to assist in decision making regarding remediation for 
students who are underprepared in mathematics.  Further, students might be able to make 
different decisions regarding high school math enrollment, ALEKS preparation or 
retaking of ALEKS, and/or enrolling in remedial mathematics at the community college 
based on the findings of this study.  This chapter includes an overview of the 
methodology that guided this study. Additionally, it presents the research questions and 
hypotheses, population and sample data, data sources, a description of the transcripts and 
variables that were analyzed, and the data analysis procedures used.  Based on the 
objectives of this study, the following research questions were addressed: 
1. What are the demographic characteristics of the students at the large 
Midwestern community college in this study who took the ALEKS 
placement? 
2. What are the demographic characteristics of the students at this community 
college who were placed in remedial math? 
3. What were the students’ progression rates from remedial mathematics to 
college-level mathematics? 
4. Which factors indicate a student’s math progression?  
5. Which factors indicate a student’s progression from remedial mathematics to 
college-level mathematics? 
 
 
 
 
51 
 
 
According to Creswell (2009), hypotheses are predictions about outcomes of the 
results of research.  However, due to the descriptive nature of Research Question 1 
(RQ1), Research Question 2 (RQ2), and Research Question 3 (RQ3), no hypotheses were 
required.  The null hypothesis makes a prediction that there is no relationship or 
difference between groups on a dependent variable.  Therefore, the hypotheses for this 
study were written in the null form as follows: 
H04:  There are no factors to indicate if a student progresses in remedial math 
courses. 
H05:  A student’s remedial math grade does not predict progression through the 
mathematical pipeline to college-level math.   
Methodological Approach 
 This study sought to augment previous research regarding the student 
developmental climb through mathematics by examining a community college’s 
mandated placement test policy, namely ALEKS, and the impact of remedial math on 
student progression. In this study, the outcomes were hypothesized before the data were 
collected based on previous research findings.  The data for this study were then analyzed 
to support or challenge the existing research.  
 A quantitative approach was used in this study to test the hypothesized 
relationships among the variables.  This study utilized a descriptive research design.  The 
primary goal was to assess transcript data for a sample of students over the course of four 
semesters.  A descriptive case study provided a detailed profile of the set of subjects 
identified at this college (www. Nedarc.org).  Descriptive studies are helpful in revealing 
patterns and connections that might otherwise go unnoticed (www.nedarc.org).  
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Data Sources 
This study utilized longitudinal data from a large Midwestern community college, 
provided by the management information (Banner) system of the college.  Two data files 
were created with matching identification numbers for the students.  One data file 
contained their demographic information and the other their matching transcript records.  
The Director of Institutional Effectiveness at the college compiled the following 
information for these two different data files: a) demographics: student identification 
number, age, gender, race/ethnicity, federal Pell grant eligibility, full-time/part-time 
status, ALEKS scores; and b) the matching student academic transcripts.   
Sample and Delimitations 
 The site of this study was a large Midwestern community college with an 
enrollment of 14,275 student in Fall 2015.  The student population was comprised of 
55.7% females and 44.3% males; 75.1% were White while 24.9% were students of color 
or unknown; 52.8% were attending college full time.  Student enrollment at this college 
has a large career advantage student population also known as concurrent enrollment in 
the local high schools with 1,300 students receiving dual credit.  The service area for this 
community college encompasses six campuses and three academies throughout four 
counties.   
The student cohort in this study was enrolled in the community college during the 
Fall 2015 (201601 college designated identification) term.  They were first-time, non-
career advantage students (not dually enrolled in high school) starting in Fall 2015.  This 
research was targeted at “true” community college students who had completed high 
school or the HiSet/GED.  The sample size of the Fall 2015 students was n= 2,172.    
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In 2014, the community college had contracted with ALEKS and required 
students to take this assessment in order to enroll in a mathematics course.  Due to low 
enrollments in math classes in 2014, the community college strongly encouraged all 
newly enrolled students to take the ALEKS placement test upon admission.  For the 
present study, the transcripts of these students’ math grades were followed for four 
consecutive terms, Fall 2015 (201601), spring 2016 (201602), summer 2016 (201603), 
and Fall 2016 (201701).  From the initial cohort of all students who had taken ALEKS, 
those who had a score of 30 or higher were not the primary focus but demographic 
information was provided for the entire cohort.  Students who scored less than 30 and 
were enrolled in remedial mathematics, MAT 772, and BUS112 students, were extracted 
as these courses are vocational program requirements for a vocational certificate and 
degree completion, not for students to enroll in continued math progression to college-
level math. Thus, only students who had a 29 or below on ALEKS and placed in the 
remedial math course track remained in this study. 
Variables 
 A variable code table is included (see Table 3.1) to identify the variables and the 
corresponding codes that were used in the analysis of the data for this study.  The student 
demographic characteristic variables or attribute variables included age, gender, 
race/ethnicity, age, Pell grant status, ALEKS score, full- or part-time status, academic 
standing, progression (remedial to college-level math course), and grade for the 
designated math course.  The student demographic characteristic variables were self-
reported on their application for admission to the community college.  However, all 
academic records data of assessment scores, grades and credits earned were documented 
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by the community college and/or authorized administrators.  All data were provided to 
this researcher as a secondary data set by the college Executive Director of Institutional 
Effectiveness.   
Student age was calculated as of September 1st, 2015.  All ALEKS scores were 
recorded on or before September 1st, 2015.  Age was then recoded to indicate if the 
student was a traditional (22 years or younger) or a nontraditional student (23 years or 
older).  For the purpose of this study, traditional students were classified as those 22 
years or younger as defined by the community college secondary data set.  Traditional 
age includes those who enter college immediately following high school at the 
approximate age of 18 and/or enter higher education within four years of high school.  
Traditional students are typically enrolled in college between the ages of 18 and 22. 
 All demographic data that are reported to the State Department of Education are 
provided by a student report through an admission application.  The student characteristic 
variables or attributes for this study were obtained from the community college’s Banner 
system, which provides the State the required data.  Socioeconomic status was based on a 
students’ eligibility for federal Pell grant benefits.  The ALEKS scores were those earned 
on the computerized ALEKS assessment test at admission, generated and provided by the 
ALEKS Company.  Students who had an ALEKS score of 30 or higher were coded as 
non remedial.  Students with an ALEKS score of 29 or below were coded as remedial.   
 The test variable or dependent variable was the progression of math courses based 
on the course enrolled in and grade earned in the designated math course.  Students in 
this study must have earned a C- or above to pass to the next level of math (progressed).  
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Students who progressed as indicated by a C- or above were coded as 0 = No progress 
and 1 = Progress.  
The variables used for this study were drawn from previous research and had been 
established in peer-reviewed literature.  The independent variables included age, 
race/ethnicity, gender, Pell grant eligibility/ socioeconomic status, academic standing, 
full- or part-time status, and ALEKS score.  The independent variables in this study were 
classified as nominal, dichotomous, and ordinal.  The nominal variables included 
race/ethnicity, academic standing, and gender.  Race/ethnicity consisted of six areas 
designated by the community college: White Non Hispanic = 6, Hispanic = 5, Choose 
Not to Reply or Unknown = 4, Black Non Hispanic = 3, Asian Pacific Islander = 2 and 
American Indian/Alaskan Native = 1.  Academic standing as identified by the community 
college and financial aid guidelines consisted of four areas: Academic Disqualification = 
1, Academic Warning = 2, Conditional Enrollment = 3, and Good Standing = 4.  Gender 
is typically dichotomous; however, this data allowed for coding unknown gender: Female 
= 1, Male = 2, Not known = 3.  
  The dichotomous variables in this study were age, Pell grant eligibility, and full- 
or part-time status.  In order to identify age, the students’ ages were dummy coded as a 
dichotomous variable (1 = 22 or younger and 2 = 23 or older).  In order to look at 
socioeconomic status, the students’ federal Pell grant benefits were coded 1 = Not Pell 
eligible and 2 = Pell eligible.  Full-time status followed federal financial aid guidelines 
indicating a student took 12 or more credits hours in college in a given term, whereas 
part-time status reflected that a student had taken less than 12 credit hours of course 
work.  This variable was coded Full-time = 1, and Part-time = 2. 
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 There were two ordinal variables in this study, math course and math grade.  
Progression was based on the grade the student earned in the developmental math course. 
Table 3.1 
Variable Descriptions and Coding 
Variable Description     Coding     
Age Age is 22 and younger  1 = Traditional  
 
Age is 23 and 
older   2 = Nontranditional  
        
Gender Gender of student    1 = Female  
     2 = Male   
     3 = Not identified  
        
Race/Ethnicity Student race/ethnicity  
1 = American Indian/ Alaskan 
Native 
     2 = Asian Pacific Islander 
     3 = Black / Non Hispanic 
     4 = Unknown  
     5 = Hispanic  
     6 = White/ Non Hispanic 
        
Pell/SES 
Student Pell eligibility or Not Pell 
elligible 1 = Not Pell elligible  
     2 = Pell elligible  
        
AcademStand/EOT Student academic standing  1 = Academic Disqualified 
     2 = Academic Warning 
     3 = Conditional Enrollment 
     4 = Good Standing  
        
Progression Student Passed course with C- or above 0 = Did not pass  
     1 = Passed  
        
Full/Part time 
student The number of credits student took 1 = Full time  
          2 = Part time   
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Data Analysis Procedures and Methods 
 
The Statistical Package for Social Sciences ® (SPSS 22) from the International 
Business Machines Corporation (IBM) was the computer software program used for the 
data analysis in this study.  The Midwestern community college’s Institutional 
Effectiveness Office provided the data in the form of an Excel TM spreadsheet.  These 
data were loaded into the SPSS 22 software to perform the data analysis for the study. 
Exploratory Data Analysis 
 An exploratory data analysis was conducted to determine problem areas in the 
data such as outliers, missing values, and/or errors in the data coding.  The researcher 
identified student course-taking patterns that did not follow ALEKS placement 
recommendations or students who did not take courses that were logical progressions in 
the math sequencing.  The primary finding in the exploratory analysis was potential 
sample size issues.  Although this study started with 2,172 total subjects and 1,136 
students placed in remedial math, the dependent variable of progression in the remedial 
math courses quickly reduced the sample to a smaller sample size (n=361).  Data for 
approximately 40% of the students who had not enrolled in the remedial math course 
were automatically excluded from the study as progression was not possible since the 
student did not attempt to take a math course. 
Descriptive statistics 
 The purpose of the descriptive statistics analysis was to explore the characteristics 
of the community college students who were identified as underprepared in math through 
the mandatory ALEKS placement test and remedial study.  The descriptive statistics of 
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the students in this study were only reflective of this sample and do not necessarily 
represent those at all Midwestern community colleges.   
 This study was a highly descriptive study and its value lies in the descriptive 
nature of the remedial math progression of one Midwestern community college’s 
students.  The first three research questions were answered through descriptive analysis: 
1. What were the demographic characteristics of the students at the large 
Midwestern community college in this study who took the ALEKS 
placement? 
2. What were the demographic characteristics of the students at this community 
college who were placed in remedial math? 
3. What were the students’ progression rates from remedial mathematics to 
college-level mathematics? 
Frequencies were used to describe all the community college students who took 
ALEKS and more specifically to describe those who were placed in remedial math 
courses.  Demographic variables such as age, gender, race/ethnicity, Pell grant eligibility, 
full- or part-time status, academic standing, and ALEKS scores were analyzed for this 
sample.  The students’ enrollment in math courses and the grade they earned were also 
analyzed to distinguish their progression rates for the remedial courses.  Ordinal 
independent variables were examined for normal distribution.  Age was highly skewed 
and later coded as a dichotomous variable of traditional (18-22 years) and nontraditional 
(23 years and older) age students.  The age categories were determined by the community 
college data that was provided indicating students as traditional age were 18-23. 
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Inferential statistics 
 Logistic regression was used to investigate research questions 4 and 5.  Logistic 
regression is similar to multiple regression and discriminant analysis, and provides 
distinct advantages over both techniques (Tabachnick & Fidell, 2007).  The advantages of 
logistic regression include are these: (a) Logistic regression requires that no assumptions 
about the distribution of the predictor variables (IV) need to be made by the researcher.  
The predictors do not have to be normally distributed, linearly related or have equal 
variances within each group (Mertler & Vannata, 2013); (b) logistic regression does not 
produce negative predictive probabilities, and (c) logistic regression can analyze 
predictor variables of all types.  Finally, logistic regression is especially useful when the 
distribution of data on the criterion variable (DV) is expected or known to be nonlinear 
with one or more of the predictor variables (IV).  This model is flexible and can produce 
nonlinear models (Mertler & Vannata, 2013). 
4. Which factors indicate a students’ math progression?  
5. Which factors indicate a students’ progression from remedial mathematics to 
college-level mathematics? 
Logistic regression has the ability to estimate the probability of an event occurring, and 
specifically in this study, the probability of student progression in remedial math.   
Data Access and Security 
 The data for this study were gathered by the college at student admission and 
through faculty and staff reports on the transcripts.  Much of the demographic data was 
information required by the State Department of Education reporting systems.  The 
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Executive Director of Institutional Effectiveness at the college in the study gathered the 
initial data and provided a secondary data set of specific requested variables for the study.  
All data were provided with a security password necessary to open the electronic Excel 
document and two files for analysis.  The first file was identified as the demographic data 
file that included all the student characteristics that were constant throughout the study.  
This file included the students’ age, race, gender, Pell grant status, full- or part-time 
status, ALEKS scores, and academic standing.  The second was a student transcript file 
which included all student course transcripts for all courses taken with their 
corresponding grades for four terms: Fall 2015, spring 2016, summer 2016, and Fall 
2016. 
 Prior to data being given to the researcher, the names and identification numbers 
were removed from all student records and a random matching identification number was 
provided for each student record for both the demographic and transcript files. This 
researcher did not have access to any identifiable data.   
 The raw data accessed were provided on an Excel spreadsheet, then loaded into 
the SPSS 22 software with the students’ matching identification numbers provided by the 
Executive Director of Institutional Effectiveness.  Approval was first procured from the 
Institutional Review Board for human subjects research at The Iowa State University, 
then from the Midwestern community college providing the data (see Appendix B) to 
conduct this research.  The researcher was conscientious about the sensitive nature of the 
data and complied with all IRB guidelines and restrictions on their use.   
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Limitations 
 Like most research studies, this study had some limitations.  The analysis of the 
data relied on a secondary data set collected by the Midwestern community college.  The 
demographic information was collected through students’ self-report at the time of their 
application and admission to the community college.  The demographic data relied on the 
accurate and honest reporting by the student.  The application for admission is in English 
which may have been a language barrier for some students. 
 In this study, a student’s math progression was measured by their original 
placement in a community college math course through their ALEKS placement score.  
Progression occurred if a student completed the designated course with a grade of C- or 
better and advanced to the next level.  A grade of a C- is a prerequisite of the college for 
the student to advance to the next level of the math course.  Caution should be used in the 
consideration of placement scores and grades, however.  A limitation to the ALEKS 
placement score is that it is only representative of what the student knows at the time of 
testing and does not take into account the possible need for a refresher course after a 
significant period of time after having taken a math course or practiced their math skills.  
In addition, grades can be subjective according to the instructor and course.   
Grades are not always indicative of student skills or knowledge.  Community 
college students often have additional responsibilities of family and work that they must 
balance along with college course work.  College readiness can be evaluated in many 
ways.  However in this study, math readiness was measured by the students’ ALEKS 
placement score.  The student may not have been aware of the high stakes of this test 
when taking it and therefore not have studied or put forth a full effort when taking the 
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assessment, resulting in a lower score.  This lack of understanding of the test value or 
lack of effort could have skewed the data.  Therefore, caution must be used when 
considering math preparedness and remediation based on the results of the data analysis 
in this study.   
The majority of the community college students who had enrolled in a remedial 
math course had enrolled in math MAT 772, a course typically required for vocational 
technical students in order to complete vocational and technical degrees or certificates, 
and who would not likely choose to advance further in math to the college level as it 
would not be necessary.  Students in MAT 772 and BUS 112 were therefore removed 
from the remedial math study of progression.  Further, the study did not inquire about the 
status of the approximately 40% of the college students who did not enroll in a remedial 
math course.  Therefore, this data should be used with caution in relation to students 
intending to transfer to a four-year institution. 
 The sample size significantly decreased as we evaluated the math progression of 
the community college students in the study because of the limited enrollment.  A 
national or regional study would provide a larger sample with more variability in student 
demographics.   
 Another limitation to the study was that there were only data for four semesters to 
analyze since mandatory ALEKS placement had only been implemented for most 
students at the community college in Fall 2015.  The limitation of transcript data from 
four semesters did not provide this researcher with a student’s full course of typical 
college completion to better analyze the student’s progression in mathematics and/or 
completion of a degree.  The data used in this study were secondary data, although 
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additional variables such as high school transcripts, high school GPAs, years since last 
math course, ACT/SAT scores, number of hours worked, number of dependents living in 
the home, parental education, the number of hours of tutoring or math support, etc., 
would have been valuable to the study. 
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CHAPTER 4. FINDINGS 
 
This chapter presents the findings of the analysis of the data on the students at a 
large Midwestern community college who had taken the Assessment and Learning in 
Knowledge Spaces web-based math assessment (ALEKS math placement) and enrolled 
in Fall 2015.  Students were strongly encouraged to take the ALEKS math placement 
upon admission and were mandated to have a score before enrolling in math.  This 
analysis included all of the students (n=2,172) who had completed the ALEKS that Fall 
but primarily focused on those (n=1,139) who had scored below college-level 
mathematics (ALEKS < 30).  Students with a score below 30 were placed in the remedial 
math course pipeline in the following courses: MAT034, MAT053, MAT772, MAT063, 
MAT064 or BUS112.  Students with a score of 30 or above on the ALEKS were 
determined by the college task force to be ready to attempt math classes at the college 
level (i.e., MAT110, MAT157, etc.). 
Descriptive Analysis 
 To provide a view of the whole sample, a descriptive analysis of the demographic 
characteristics was conducted for all the students, both those who were placed in remedial 
math and those who were placed in college-level math.  The total sample of this study 
included 2,172 students’ transcripts.  Specifically, Research Questions 1, 2, and 3 were 
answered through descriptive analysis.  Table 4.1 presents the frequency and percentage 
of the variables in this analysis. 
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 The descriptive characteristics included age, race/ethnicity, gender, ALEKS 
score/ level placed, Pell grant status, full- or part-time status, academic standing, and 
course progression, to answer this research question: 
1. Research Question #1:  What are the demographic characteristics of the 
students at the large Midwestern community college in this study who took 
the ALEKS placement? 
 The data set evaluated for this study was comprised of all the students at the 
college who had taken the ALEKS in Fall 2015 (n=2,172).  Table 4.1 presents the 
demographic characteristics for all of these students.  The majority of the students who 
took this assessment in Fall 2015 were within the traditional college age, between 18 and 
22, and made up 79.2% of the total of the sample population (n=1,716), while (n=451, 
20.8%) of the students reported being older than 22 years of age.   
 The majority of the students indicated their race/ethnicity as White Non Hispanic 
(n=1,589, 73.3%).  The next largest populations were Black (n=193, 8.9%) and Hispanic 
(n=164, 7.6), while 4.5% (n=98) were Asian/Pacific Islander, 1.4% (n=31) American 
Indian, and 4.2% (n=92) chose not to reply, did not know their race, or refused to provide 
their race. 
 The sample had a fair representation of both males and females, 50.6% (n=1,096) 
being female and 48.9% (n=1060) being male, while .5 (n=11) were coded as missing.   
The majority of the students, 82.8% (n=1794) took the ALEKS placement test 
one time, 15% (n=326) took it two times, 1.8 % (n=39) took it three times, .2% (n=5) 
took it four times and .1% (n=3) five times.  The highest score on the ALEKS placement 
test is 100.  Students who scored below 30 were placed in remedial math.  A few more 
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students were placed in remedial mathematics (n=1,139, 52.3%) than students with an 
ALEKS score of 30 or above (n=1,033, 47.7%), who met the requirement for college-
level mathematics.  In this sample, the mean ALEKS score was 30.75, the median 28, and 
the mode 14.  Thus, more than half (n=1,139) the students who took the ALEKS 
placement test were placed in remedial math. 
Table 4.1  
Demographic Characteristics of All Students Who Took the ALEKS Placement Test 
 All (n=2172) 
  College-level  &      
above (n=1033) 
       All remedial          
(n=1139) 
Variables n % n % n  % 
Gender       
Female 1099 50.6 484 46.9 615 54.0 
Male 1062 48.9 545 52.8 517 45.4 
Unknown 11 0.5 4 0.4 7 0.6 
Age       
22 or younger 1719 79.1 860 83.3 859 75.4 
older than 22 453 20.9 173 16.7 280 24.6 
Race/ethnicity       
American 
Indian/Alaskan Native 31 1.4 12 1.2 19 1.7 
Asian/Pacific Islander 98 4.5 51 4.9 47 4.1 
Black NonHispanic 196 9.0 49 4.7 147 12.9 
Hispanic 164 7.6 56 5.4 108 9.5 
White NonHispanic 1591 73.3 811 78.5 780 68.5 
Chose Not to 
Reply/Unknown 92 4.2 54 5.2 38 3.3 
Enrollment Status       
Full-Time 1546 71.2 779 75.4 767 67.3 
Part-Time 626 28.8 254 24.6 372 32.7 
Pell Grant Eligibility       
Pell Eligible 919 42.3 401 38.8 518 45.5 
Not Pell Eligible 1253 57.7 632 61.2 621 54.5 
Academic Standing       
Academic 
Disqualification 19 .9 4 .4 15 1.3 
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Table 4.1 continued  
Academic Warning 670 30.8 232 22.5 438 38.5 
Conditional 
Enrollment 60 2.8 20 1.9 40 3.5 
Good Standing 1423 65.5 777 75.2 646 56.7 
ALEKS Taken       
1 1799 82.8 798 77.3 1001 87.9 
2 326 15.0 198 19.2 128 11.2 
3 39 1.8 30 2.9 9 0.8 
4 5 0.2 4 0.4 1 0.1 
5 3 0.1 3 0.3   
       
 
The breakdown of the student ALEKS placements into remedial and college-level 
math is included in Table 4.2, showing that 427 had an ALEKS score in the range of 1%-
13%, indicating the greatest level of remedial math (level I) was needed, while 707 
students scored in the 14%-29% range, placing them in level 2 remedial math.  Of the 
students who were supposed to take the remedial math class, almost 10% took the 
college-level mathematics course regardless of their remedial placement.  A majority of 
students (n=598) scored high enough on the ALEKS to be placed in college-level math as 
their scores fell between 30% and 45%.  An ALEKS score of 46-75% was earned by 370 
students, placing them solidly in college-level math.  Almost 80% of the students who 
scored in this range enrolled in college-level math.  Lastly, 65 students scored between 
76% and 100% on the ALEKS, indicating advanced mathematical knowledge and 
preparation for college math.  Of these high achieving students, 85.5% enrolled in a math 
class during the four terms evaluated.  
These findings indicated that of all the students who took the ALEKS (n=2,172) 
at this college in the Fall of 2015, a total of 1,459 (67%) took a math class but 713 (29%) 
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did not take a math class during the time of this study.  What was also evident is that 
some of these students did not necessarily follow their math placement and took math 
courses that were either at a higher or lower level as indicated by the ALEKS Placement 
and Prerequisite Math Chart (see Figure 1.1). It was not as concerning for some of these 
students to take lower levels of math since their ALEKS score indicated that they were 
math ready.  However, approximately 6% (94) took a math course above their placement 
score.   
Of the Level 2 remedial math students (n=707), 268 students enrolled in the 
appropriate designated math courses for level 2 (MAT064, MAT063 or BUS112).  
However, 89 students enrolled in a lower math course, often times MAT772.  Of the 
students placed in Level 2 by ALEKS, 79 enrolled in MAT772, the vocational math 
course, 8 in MAT053, and 2 in MAT034.  Of this group, a majority of the students took a 
math course below their ALEKS assessed math level because their program of study only 
required the lower-level math course.  Of the 2,172 students who took the ALEKS, 1,454 
(66.9%) enrolled in a math course, 586 (27%) enrolled in a second course, 199 (9.2%) in 
a third course, and 51 (2.3%) in a fourth course.   
Of the 361 students who enrolled in a remedial math course intending to progress 
(MAT034, MAT053, MAT063 & MAT064), 127 students eventually enrolled in a 
college-level math course (MAT110 or MAT157).  However, only 67 (18.56%) passed 
the college-level math in four terms. (See Figure 4.1.)   
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Table 4.2 
ALEKS Scores and Student Enrollment in Math Courses 
  All (n=2172)   Course Enrolled In  
ALEKS        n      %        n             %  
1-13% 427 19.7% MAT034 56 13.1  
   MAT053 63 14.8  
   MAT772 76 17.8  
   MAT093 6 1.4  
   Above 18 4.2  
   Total 219 51.3  
14-29% 707 32.6% MAT064 142 20.1%  
   MAT063 79 11.2%  
   MAT093 2 0.3%  
   BUS112 40 5.7%  
   Below 89 12.6%  
   Above 66 9.3%  
   Total 418 59.1%  
30-45% 598 27.5% MAT110 137 22.9%  
   MAT157 135 22.6%  
   MAT073 37 6.2%  
   MAT773 4 0.7%  
   MAT141 66 11.0%  
   Below 80 13.4%  
   Above 6 1.0%  
   Total 465 77.8%  
46-74% 367 16.9% MAT114 7 1.9%  
   MAT130 49 13.4%  
   MAT121 39 10.6%  
   MAT162 6 1.6%  
   MAT116 1 0.3%  
   Below 159 43.3%  
   Above 4 1.1%  
61-75%   MAT129 18 4.9%  
   MAT166 9 2.5%  
   Total 292 79.6%  
76-
100% 76 3.5% MAT211 27 35.5%  
   MAT217 1 1.3%  
   Below 37 48.7%  
Total 2,175 100.1% Total 65 85.5%    
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As shown in Table 4.2, student exceptions were made in enrollment as those 
identified as taking courses above their placement level: 1 student took MAT116 for 
which no ALEKS score was needed; 4 students took courses in 46-74% sequence which 
was above where they were originally placed. 
 An indicator of a student’s socioeconomic status is their federal Pell grant 
eligibility.  This sample had 57.7% (n=1,253) who where not eligible for Pell and 42.3% 
(n=919) who were.  In this sample, a majority of the students were considered full time at 
71.3% (n=1,546) while 28.7% (n=621) were part time. 
 A majority of these students (n=1421, 65.6%) were in good academic standing 
with the college after four semesters (Fall 2015 through Fall 2016).  Good academic 
standing is assigned to students who have earned a cumulative grade point average 
(GPA) of 2.0 or higher and have successfully completed 67% of attempted credits.  
Approximately one third of these students (30.8%, n=667) had been placed on academic 
warning after four semesters.  An academic warning indicates that the student’s 
cumulative GPA has fallen below 2.0 or that their Fall 2016 semester GPA had fallen 
below 2.0, or that they did not meet the 67% credit completion rate and/or their 
cumulative credit completion rate had fallen below 67% overall and that their cumulative 
GPA continued to be below 2.0.  Sixty students (n=60, 2.8%) had conditional enrollment, 
which indicated they had an academic warning and had earned a term GPA of less than 
2.0 and/or had not completed 67% of the credits attempted for the term.  A student can 
remain on conditional enrollment if they earn a term GPA of 2.0 of higher but whose 
cumulative GPA remains below a 2.0 and/or have not completed 67% of the credits 
attempted for the term.  Academic disqualification is assigned to those who have been on 
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academic conditional enrollment and earned a term GPA of less than 2.0 and/or did not 
complete 67% of the term credits attempted.  These students are not allowed to enroll in 
credit course work for a period of one semester.  Nineteen (n=19, .9%) students in this 
sample were academically disqualified after four terms.   
 This study also looked at the students’ math progression.  Identifying students 
enrolling in a math course at the community college is the first step in identifying their 
progression.  It was found that 66.9% (n=1,454) of the students had enrolled in at least 
one of the following math courses: See Table 4.2. MAT034 (n=60, 4.1%), MAT053 
(n=75, 5.2%), MAT063 (n=87, 6.0%), MAT064 (n=149, 10.2%), MAT073 (n=41, 2.8%), 
MAT093 (n=8, .6%), MAT110 (n=198, 13.6%), BUS112 (n=70, 4.8%), MAT114 (n=16, 
1.1%), MAT116 (n=1, .1%), MAT121 (n=47, 2.2%), MAT129 (n=22, 1.0%), MAT130 
(n=54, 2.5%), MAT141(n=112, 5.2%), MAT157 (n=233, 10.7%), MAT162 (n=9, .4%), 
MAT166 (n=15, .7%), MAT211 (n=30, 1.4%), MAT217 (n=1, .1%), MAT219 
(n=2, .1%), MAT772 (n=220, 10.1%), MAT773(n=4, .2%).  More than 44% of the 
students had enrolled in four of the offered courses.  The four high enrolled courses were 
MAT064, MAT110, MAT157, and MAT772.  MAT 064 is remedial math, one step from 
college mathematics (MAT110) and intended to prepare students for MAT110.  MAT110 
is college math for liberal arts and MAT 157 is college statistics course, both are highly 
transferable and often meet math requirements for community college completion.  
MAT772 is a vocational math course and is required to complete many vocational 
programs at the community college.   
Research Question #2: What are the demographic characteristics of the students 
at this community college who were placed in remedial math? 
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The descriptive statistics for the 1,139 underprepared or students who were placed 
in remedial math courses through ALEKS placement are provided in Table 4.1.  An 
important fact to consider is that a significant number (n=501, 44%) who were placed in 
remedial courses through ALEKS did not enroll in a remedial course over the four 
academic terms in this study.  However, more students (n=638, 56%) enrolled in a math 
course than did not.  But some (n=120, 10.6%) enrolled in a math class designated as 
college-level math (i.e., MAT110, MAT112, MAT157) even though the ALEKS 
placement score indicated remedial math for them.  This was an exception to the 
placement policy.  The majority of the students placed in remedial math were traditional 
age college students (22 years or younger) and comprised 75.5% (n=856) in 
underprepared in math.  Nontraditional students (age 23 or older) comprised (n=278), 
24.5% of the students in the study.   
The majority of the underprepared math students in this study were female.  They 
comprised 54% (n=615) of the students and males 45.4% (n=517).  The Iowa Readiness 
Report (2017) found that female students have slightly higher rates of remedial math 
enrollment than males.  Females are in the majority at this community college.   
Similar to the entire college population, the majority of the students placed in 
remedial math courses in this study (68.5%, n=780) declared their ethnicity/race as 
White.  Black students comprised 12.9 (n=147), Hispanic students comprised 9.5% 
(n=108), Asian Pacific Islander comprised 4.1% (n=47) while 1.7% (n=19) identified as 
American Indian/Alaskan Native.  Of this sample, 3.3% (n=38) chose not to reply 
regarding race. 
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In this study, socioeconomic status was based on the students’ eligibility for 
federal benefits allocated through Pell grants.  Students eligible for these benefits were 
considered low-income.  A majority of underprepared math students (n=621, 54.5%) met 
Pell eligibility while 45.5% (n=518) did not, which indicates that the majority of the 
remedial population in this study were low-income students. 
More than half of the students (n=646, 56.7%) placed in remedial math courses 
were in good academic standing with the college.  A little more than one third (n=438, 
38.4%) were on academic warning.  Almost 5% of the remedial students (n=40, 3.5%; 
n=15, 1.3%) had either a conditional enrollment or academic disqualification.  
Conditional enrollment is often considered the last chance for the students.  Those who 
are on conditional enrollment or academic disqualification must wait a minimum of one 
term to attempt additional courses at the college, prolonging their chances of taking math 
courses.  Most remedial math students were in good academic standing, demonstrating 
that they were performing above a 2.0 GPA and had upheld a completion rate above 67% 
of the courses they had enrolled in.  The majority of the remedial students in this sample 
reported being full time (n=767, 67.3%), while 32.7%, n=372 were part time. 
The course enrollment patterns of the remedial math students are presented in 
Table 4.3.  Of the 1,139 students who were placed in remedial math, n=638 (56%) 
enrolled in at least one math course.  Of those who enrolled in math courses, 285 enrolled 
in a Level 1 math course: MAT034 (n=59, 9.2%), MAT053 (n=71, 11.1%), or MAT772 
(n=155, 13.6%).  Most of the remedial math students (n=274) enrolled in Level 2 math 
courses, among MAT064 (n=143, 12.6%), MAT063 (n=80, 7%), BUS112 (n= 41, 3.6%), 
MAT073 (n=2, .3%), and MAT 093 (n=8, 1.3%).  MAT 093 was a pilot study course on 
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math strategies, and MAT073 is a STEM remedial course.  Students enrolled in BUS112 
and MAT772 typically would not progress to higher level math classes as the single 
designated math course (MAT772 & BUS112) meets the math requirement for 
completion of specific vocational or transfer programs.  
Table 4.3  
Remedial Student Course Enrollment Over Four Terms 
  CRS 1   CRS 2   CRS3   CRS4    
         n      %           n        %           n        %           n      %  
Level 1          
MAT034 59 9.20 4 1.70 0 0.00 0 0.00  
MAT053 71 11.10 9 3.80 1 1.40 0 0.00  
MAT772 155 24.30 12 5.00 2 2.70 0   
Level 2          
MAT063 80 12.50 17 7.10 7 9.50 1 6.30  
MAT064 143 22.40 38 15.90 6 8.10 1 6.30  
BUS112 41 3.6 0 0 0 0 0 0  
MAT073 2 0.30 16 6.70 7 9.50 1 6.30  
MAT093 8 1.30 2 0.80 0 0.00 0 0.00  
Level 3          
MAT110 25 3.90 53 22.20 20 27.00 4 25.00  
MAT112 41 6.40 6 2.50 1 1.40 1 6.30  
MAT114 5 0.80 2 0.80 4 5.40 0 6.30  
MAT116 0 0.00 1 0.40 0 0.00 0 0.00  
MAT121 3 0.50 7 0.40 2 2.70 1 6.30  
MAT129 1 0.20 0 0.00 0 0.00 0 0.00  
MAT130 2 0.30 4 1.70 1 1.40 0 0.00  
MAT141 15 2.40 18 7.50 3 4.10 2 12.50  
MAT157 27 4.20 42 17.60 17 23.00 3 18.80  
MAT162 1 0.20 2 0.80 0 0.00 0 0.00  
MAT773 0 0.00 3 2.50 0 0.00 0 0.00  
MAT221 0 0.00 0 0.00 0 0.00 1 6.30  
Total 638 100.00 236 97.40 71 96.20 15 100.40  
Note: MAT116 had one student who enrolled in CRS 2, for which an ALEKS score is not 
required. However, the prerequisite to enroll in MAT116 was MAT114. 
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 The number of students enrolled drops significantly after one math course, 
creating the second greatest barrier to their progression.  The first barrier is in getting the 
students to enroll in the initial course according to their ALEKS placement score.  The 
second barrier is in getting those who did enroll to re-enroll in order to continue their 
developmental climb to college-level math.  Of the students who had taken math courses, 
the MAT064 (n=143) students could have advanced to college math if they had passed 
the course with a C- or better.  This grade made them eligible to enroll in college-level 
math (MAT110 & MAT157).  Of those 143 students, fewer enrolled in the higher level 
college math.  The numbers of students enrolling in all math courses continue to dwindle 
significantly each term with only seven attempting to take MAT110 or MAT157 of the 
group that was eligible after four terms.   
Research Question #3:  What were the students’ progression rates from remedial 
mathematics to college-level mathematics? 
The students’ progression rates were analyzed using a data set that removed 
MAT772 and BUS112.  These students were considered outliers as these courses are 
designed for vocational programs or specifically for transfer to a specific college.  These 
students typically do not intend to progress to college-level math as MAT772 or BUS 112 
courses meet the requirements to complete their vocational programs or transfer 
requirements.  This sample of math progression with the outliers removed was n=361.  
These students were placed in remedial mathematics through their ALEKS placement 
scores, and were identified as enrolled in a remedial math course with potential for 
progression. Table 4.4 shows that of the 361 students enrolled, 157 (43.5%) progressed at 
some level, either from Level 1 to Level 2 or from Level 2 to Level 3 (college-level 
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math).  This left 54.6% or 197 students who did not show math progression once they 
enrolled.  Seven students did not receive grades, which typically means they have an 
incomplete, which is still an indicator of no progression.  More students do not progress 
once they enter the remedial pipeline than successfully reach college-level math.   
After four terms had been completed, 35.2% (n= 127) had reached college-level 
math while 64.8% (n=234) had not.  Of the 127 students who reached college-level math, 
67 (52.8%) had passed with a C- or better, and 30 (5 in Level 1, 25 in Level 2) students 
had enrolled in college-level math (fifth term) but had not yet received a grade because 
the course was still in progress.   
Table 4.4  
Remedial Math Takers’ Progression 
  
        
Level   Progression 
     
College   
Passed 
 College 
Enrolled in 
College 
   n  %    n  %   n %  n   % n % 
Level 1   130 3 6.00   45      34.60 1    9  14.60 10  7.70 5 3.80 
Level 2 231 64.00 112 48.50     108   46.80 57 24.70 25 10.80 
Note:  Some students were placed in remedial math who enrolled in college-level courses. 
 
 
Of the 361 students who enrolled in a remedial math course intending to progress 
(MAT034, MAT053, MAT063 & MAT064), 127 eventually enrolled in a college-level 
math course (MAT110 or MAT157).  However, only 67 (18.56%) passed the college-
level math in four terms. (See Figure 4.1.)   
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 Figure 4.1. Developmental climb of remedial math students over four terms 
Regression Analysis 
 The findings of the descriptive analyses for this study provided information on the 
students’ demographic characteristics, math placement, academic standing, 
socioeconomic status, and math progression.  However, which factors influenced a 
students’ progression throughout their remedial math coursework remained unanswered.  
Therefore, the effects of these factors on the students’ remedial math progression were 
investigated by logistic regression.   
Informed by the existing literature, this study conducted two logistic regression 
analyses to answer research questions 4 and 5.  The output for the logistic regression is 
divided into three parts: the statistics for overall model fit, a classification table, and the 
summary of the model variables (Mertler & Vannatta, 2013, p. 299). 
Research Question #4: Which factors indicate a students’ math progression? 
67
PASS
MAT110 or 
MAT157 college level math
127 Enroll in MAT 110 or MAT157
college-level math
151
Progress in remedial work to next level
361 enrolled in remedial coursework 
(MAT034, MAT053, MAT064, MAT063)
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 Logistic regression was conducted to determine which independent variables (the 
ALEKS score, race, gender, age, full-time/part-time status, socioeconomic status, and 
academic standing) are predictors of remedial math progression.  Data screening led to 
the elimination of several outliers.  Three regression coefficients were identified as 
statistically significant predictors of the students’ progression in remedial coursework 
toward college-level math.   
The logistic regression results indicated that the overall model fit was good and 
statistically reliable in distinguishing between math progression and no progression 
[X2(1) = 86.809, p<.0001].  The model correctly classified 73.0% of the cases.  In the 
sample, 70.8% of the time no progression was predicted and 75.4% of the time 
progression could be predicted (see Table 4.6).  The regression coefficients are presented 
in Table 4.5, the classification in Table 4.6.  Wald statistics indicated that gender, race 
and academic standing significantly predict math progression.  More specifically, 
White/non Hispanic males of traditional college age (18-22 years) in good academic 
standing were more likely to progress in remedial mathematics.   
The odds ratios for these variables indicated that males were 1.802 times more 
likely than females to progress in remedial math.  White/non Hispanic students were 1.98 
times more likely than non White students to progress.  Lastly, students in good academic 
standing were 6.944 times more likely to progress.  Good academic standing requires a 
student to have above a 2.0 cumulative GPA and pass 67% of course credits enrolled in.  
This finding is not surprising as a requirement that to progress in math involves having a 
C- (2.0) or above.  However, this is an indication that students are keeping an average of 
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C- or above in all other courses taken and are completing 67% of the credits they have 
enrolled for.  
Table 4.5  
Results of Logistic Regression  
 
Regression Coefficients  
          B   Wald 
            
df       p            Odds Ratio 
Demographic Gender (Female) 
-
0.591 5.192 1 0.023* 1.802  
 
Race  
(Non White) 
-
0.744 6.768 1 0.009** 2.105  
 
Academic 
standing 
(Academic  
warning) 
-
1.941 51.413 1 <.001*** 6.944  
 
Full time/Part 
time 0.454 2.289 1 0.13 1.575  
 Pell (non Pell) 0.271 0.27 1 0.316 1.311  
 Age 0.243 0.621 1 0.431 1.275  
ALEKS  Gender (Female) 
-
0.589 5.123 1 0.024* 1.802  
 
Race  
(non White) 
-
0.683 5.544 1 0.019* 1.980  
 
Academic 
standing 
(Academic 
warning) 
-
1.899 48.38 1 <.001*** 6.667  
 
Full time/Part 
time  0.435 2.083 1 0.149 1.544  
 Pell (non Pell) 0.26 0.917 1 0.338 1.297  
 Age  0.152 0.233 1 0.629 1.164  
  ALEKS Highest 0.03 3.07 1 0.080 1.031   
*<.05, **<.01,***<.001  
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Table 4.6  
Classification  
        Predicted   
   Progression 
Percentage 
Correct 
  Observed 0    1     
Step 1 Progression .00 131 54 70.8  
   1.00 41 126 75.4   
  Overall Percentage     73.0   
 
Research Question #5. Which factors indicated a students’ progression from 
remedial mathematics to college-level mathematics? 
Regression results for Research Question #5 indicated that the overall three-block 
model fit was good statistically reliable for distinguishing between math progression and 
no progression [X2(1) = 123.132, p<.0001].  The model correctly classified 77% of the 
cases.  This model was able to predict no progression 82.6% of the time and progression 
67.2% of the time.  The regression coefficients are presented in Table 4.7.  The Wald 
statistics indicated that academic standing, ALEKS score, and grades were predictors of 
student math progression to college-level math. 
The odds ratios indicated that the students in good academic standing were 3.228 
times more likely to progress to college-level math, and for every unit increase on 
ALEKS students were on average 1.103 times more likely to progress to college-level 
math.  Lastly, the odds ratio showed that students with higher math grades were 1.199 
times more likely to progress to college-level math.  Students in good academic standing 
was the strongest predictor of the likelihood of this progress, and students at this 
Midwestern college must uphold a 2.0 cumulative grade-point average and complete 67% 
of their courses. 
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Table 4.7 
Regression Coefficients 
         B    Wald 
         
df          p         Odds Ratio 
Demographics 
Gender 
(Female) -0.513 3.641 1 .056 0.599  
 
Race  
(non White) 0.606 3.831 1 .050* 1.833  
 
Academic 
standing 
(Academic 
warning) 2.117 46.666 1 
<.001**
* 8.303  
 
Full time/Part 
time 0.66 4.255 1 .039* 1.934  
 
Pell (non 
Pell) 0.284 1.049 1   0.306 1.329  
 Age 0.425 1.784 1   0.182 1.545  
ALEKS 
Gender  
(Female) -0.552 3.909 1 0.048* 0.576  
 
Race 
(non White) 0.486 2.237 1 0.135 1.625  
 
Academic 
standing 
(Academic 
warning) 2.125 42.838 1 
<.001**
* 8.369  
 
Full-time/Part 
time 0.629 3.591 1 0.058 1.877  
 
Pell  
(non Pell) 0.305 1.13 1 0.288 1.356  
 Age 0.218 0.405 1 0.525 1.244  
 ALEKS 0.089 20.637 1 
<.001**
* 1.093  
Grades Gender -0.444 2.331 1 0.127 0.641  
 Race 0.219 0.4 1 0.527 1.244  
 
Academic 
standing 1.172 9.48 1 
            
.002** 3.228  
 
Full-time/Part 
time 0.517 2.224 1 0.136 1.677  
 Pell 0.166 0.31 1 0.578 1,181  
 Age 0.387 1.141 1 0.285 1.473  
 ALEKS 0.098 22.121 1 <.001** 1.103  
  Grade -0.182 19.858 1 <.001** 1.199  
Note: *p<.05. **p<.01. ***p<.001 Gender: 1 = female, 2 = male; grade 1= A, 2= B, 3= C, 4 = D, 
5= F 
 
The model fit was based on chi-square in Table 4.8  
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Table 4.8 
Classification Table  
                Predicted   
   Progression 
Percentage 
correct 
  Observed 0   1     
 College .00 180 38 82.6  
   1.00 41 84 67.2   
  
Overall 
Percentage     77.0   
 
Summary 
Following a review of the 2,172 (n=1,139 remedial, n=978 college-level) student 
records, descriptive statistics were used to characterize the math students, with specific 
attention to underprepared students at the large Midwestern community college in the 
study.  These descriptive statistics demonstrated the unique yet predictable population 
that community colleges are working with in order to support their progression from 
remedial math to college math completion. 
A transcript analysis was conducted of the math courses taken by the students to 
determine the progress they were making toward taking college-level math based on their 
ALEKS placement scores on entering the college.  More students were placed in remedial 
math, yet more students did not progress to college-level math.  The number of students 
in this study who had completed a remedial math course on their remedial math climb to 
college-level math continued to dwindle over the course of a four-term analysis of 
student progression. 
Two logistic regression models were conducted to determine the extent to which a 
prediction could be made regarding student progression up to and including college-level 
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math.  These findings indicated that there is still much to be done to understand a 
students’ remedial math progression and to gain a consistent understanding of the 
predictors that aid their developmental climb in mathematics. 
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CHAPTER 5. DISCUSSION, IMPLICATIONS, AND CONCLUSIONS 
 
 Remedial education continues to be controversial in American higher education.  
The number of students who are being placed in developmental education is staggering. 
Approximately 57% of student population entering community colleges need remedial 
mathematics (NCES, 2016).  Mathematics is a gatekeeper course for college completion.  
If the issue of remedial education is not more effectively addressed, students will 
continue to accrue college debt without obtaining a degree.  Hence, the United States will 
continue to decline from its already fallen status of 16th in the world ranking of college 
degree earners. 
 Community colleges have become a vital link to a bachelor’s degree for many 
students and serve as a remedial pipeline for completing foundation courses such as math 
and English.  Because of their open access policies and low costs, community colleges 
generally attract students from diverse populations and who are often underprepared for 
higher education.  The findings of this study support the efforts of students in remediation 
and the student developmental climb in mathematics, yet expose some challenges that 
present themselves in areas such as math enrollment and pass rates.   
 A review of the literature that pertains to remedial students and this 
developmental climb in mathematics led to the creation of five research questions that 
guided this study: 
1. What are the demographic characteristics of the students at the large 
Midwestern community college in this study who took the ALEKS 
placement? 
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2. What are the demographic characteristics of the students at this community 
college who were placed in remedial math? 
3. What were the students’ progression rates from remedial mathematics to 
college-level mathematics? 
4. Which factors indicate a students’ math progression?  
5. Which factors indicate a students’ progression from remedial mathematics to 
college-level mathematics? 
This chapter discusses the findings presented in Chapter 4, adds student transcript 
stories to demonstrate the complexity of a mandated assessment and placement policy 
combined with student course-taking behavior.  It explores the implications of those 
findings and puts forward recommendations to apply the knowledge gained from these 
results.  This chapter also presents suggestions for improving policy and practice 
regarding remedial mathematics and math placement at the community college.  In 
addition, this chapter includes recommendations for future research and 
recommendations regarding remedial math for stakeholders. 
Discussion of the Results 
 The following is a discussion of the results of this study, according to the 
descriptive analysis and the logistical regression analysis. Profiles of several students also 
illustrate the way math placement works.  
Descriptive analysis 
 In this ex post facto study in Fall 2015, the transcripts of students at a large 
Midwestern community college were examined.  All of these students had been admitted 
and enrolled in the community college and had taken the ALEKS placement test on or 
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before September 1, 2015. Subsequently, for this study, their student transcripts were 
followed for four consecutive academic terms (Fall 2015, Spring 2016, Summer, 2016 
and Fall 2016).  Of the 2,172 students who took the ALEKS placement test, the primary 
focus of this study was on those who were placed in remedial or developmental math 
(n=1139) as a result of their placement score of <30.  Data were collected on their age, 
gender, race /ethnicity, full-time/ part-time status, socioeconomic status as determined by 
Pell grant eligibility, academic standing, ALEKS placement score, and math transcripts.  
These factors were used as independent variables.  Their math grades were used in 
determining the dependent variable to measure student progression. 
Descriptive statistical analyses were conducted to summarize the data and explore 
the nature of the experience of the remedial math students in this study.  The majority of 
these ALEKS takers were traditional college students (22 or younger).  The community 
college sample in this study had more traditional aged students than the average 
community college in the U.S., whereas 37% were 21 or under (AACC, 2016).  This 
sample also has a significantly higher population (approximately 23% more) of White 
students than the national data on community colleges.  There were slightly more females 
than males in the sample of all students who took the ALEKS.  Community colleges have 
aided in increasing the representation of women in mathematics (STEM; Starobin & 
Laanan, 2008) as this study also indicates.  More students were not eligible for Pell 
grants, indicating that most did not qualify for or accept federal assistance.  Over 70% of 
these students chose to be full time at this college.  Community colleges typically have a 
larger number of part-time students (AACC, 2016).   
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Although the demographics of this data set were consistent with national data 
with the exception of traditional aged students, as indicated by the Fast Facts Report from 
the AACC (2017), this sample had greater percentages compared to national community 
colleges.  The Caucasian population was significantly greater in this study’s population 
with 73.3% Caucasian while national data is 49% Caucasian.  Although females were the 
majority in both this study and national data, again the percentages vary.  Gender was 
more nearly equal in the study sample of all the ALEKS takers where a greater 
percentage of women are represented in national data with 57% (AACC, 2017).  Lastly, 
federal aid was greater for this study population (47.1) compared to national data were 
38% receive federal grants (AACC, 2017).  Although, similar demographic trends are 
present in this study, there were differences that are reflective of the Midwestern state in 
which the community college resides. Generally the student characteristics in this sample 
were consistent with national community college students with the exception of age and 
Pell eligibility.  The sample in this study seems to be demographically trending toward 
four- year institution populations.  This may be an indicator of the community college 
being a student’s first choice with the intention to transfer to a four-year institution.  The 
community college in this study is in close proximity to multiple four-year, regent and 
private colleges.    
 In exploring the sample of student who were specifically placed by ALEKS in 
remedial math sequence, over half (52.3%) of all the students who had taken the ALEKS 
had been placed in remedial math.  This is of concern as it is more than a flip of a coin 
that a student would be placed in remedial math at this community college based on the 
student’s ALEKS score.  There were a greater overall number and percentage of women 
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who were placed in remedial math.  Although there were a majority of traditional aged 
students placed in remedial math, there were a greater number of nontraditional students 
placed in remedial math compared to nontraditional students placed in college-level 
math.  Again, although of the students placed in remedial math, the majority were 
Caucasian. However, the percentage of minority students increased from 4.7% of Blacks 
placed in college-level math to 12.9% of Blacks placed in remedial math and for 
Hispanic students 5.4% were placed in college level math while 9.5% were represented in 
remedial math.  This is evidence that a greater number of minorities are represented in 
remedial math than in college-level math.  In the NCES 2016 report, the findings also 
indicated that participation in remediation was more common among several 
demographic groups, including Blacks, Hispanics and females (NCES, 2016).  This study 
supports NCES 2016 findings.    
Although community colleges have opened access to minority populations, this is 
an indicator that minority populations continue to have barriers to success and, in this 
case, it is to successfully complete the developmental climb in math for the greater goal 
of obtaining a college degree.   
This study looked like a math progression.  Progression was identified as students 
who enrolled in a remedial course, earned a C- or above which made them eligible to take 
the next level of a math sequencing.  The study identified 361 students who were 
determined to progress to college-level math and had enrolled in a math course.  More 
students progressed than actually completed college-level math.  However, if the goal of 
a student is to reach college-level math, then few met the goal in four terms.  Previous 
research (Bailey et al., 2010) indicated that 50% of those who completed the 
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developmental math course also completed a gatekeeper course (a college-level course).  
The findings of this research indicate that 18.6% reached college-level math. This is 
consistent with Bahr (2007; 2008), Baily et al. (2010), and Perry et al. (2010) who 
reported that the majority of community college students who begin the remedial math 
sequence do not  reach college level.  However, the NCES 2016 showed that 50% of 
students enrolled in remedial math completed all course sequences needed to reach 
college-level math.   
After four terms or the equivalency of one academic year (fall to fall), the results 
of this study were not consistent with NCES 2016 outcomes, but enrollment and 
completion rates in remedial math to college-level math could be reached if more time 
had been allocated in this study for students to progress.   
  However, this study found that more students did not progress than did, and more 
students did not reach college-level math than reached credit earning math.  At this 
Midwestern community college, only 35.2% of those who took remedial courses reached 
college-level math and even fewer passed it.  As students are placed based on ALEKS 
results, their enrollment in math courses progressively and dramatically decrease with 
each term.  Some students reach college-level math, but those in remediation struggle to 
emerge from it enough to reach college level, making the outcome of their college 
education uncertain.  This finding holds true to students with lower levels of math skills 
being lost from the remedial sequence at much greater rates than students who began at 
higher levels (e.g., Bahr, 2007; 2008, 2010; Bailey et al., 2010; Hagedorn & Lester, 
2006). 
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An interesting finding is that of the students who were placed in remedial math, in 
that 10% did not follow the mandated remedial placement according to their ALEKS 
score.  This is against college policy and poses a significant issue for this college.  
Anecdotally, in the transcript records, it was found that some of these students passed 
college-level math regardless of their ALEKS placement in developmental math.  
However, a placement test cannot predict motivation, resourcefulness, and the 
determination of a student to succeed.  These examples demonstrate the policy continuum 
and regardless of policy, student success is not always determined by policies or 
placement. 
Logistic regression analyses 
Two logistic regression analyses were conducted to determine if one could predict 
progression from a combination of variables regarding students who scored <30 on the 
ALEKS placement test.  The demographic variables included age, gender, socioeconomic 
status, full- or part-time, academic standing, and highest ALEKS score.  The dependent 
variable was math progression as defined by enrolling in a course and earning a C- or 
better in the course which provided student eligibility to progress to the next highest math 
course.   
Logistic regression models were used to explore variables that could predict the 
progression of the students who were placed and enrolled in remedial math courses.  The 
first logistic regression indicated that race, gender, and academic standing were 
predictors for moving to the next level of remediation, hence, starting the developmental 
climb.  Bailey et al.’s (2010) study reported that female, younger, full-time and White 
students had higher odds of progressing through math than male, older, part-time, and 
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African American students.  The findings lend credence to the historical and stereotypical 
context in which males generally dominate mathematics and Caucasian males generally 
dominate higher education.  Academic standing is logical in predicting progression since 
the grade of C- or better is needed to progress and is also an indicator of academic 
standing.  The student who has better grades is more likely to progress.     
The second logistic model identified which variables predicted progression to a 
college-level math course.  The predictive variables for this progression were the ALEKS 
score, math grade, and academic standing.  The student needed to have a C- or above to 
progress, and the earned grade is an indicator of academic standing along with continued 
enrollment in at least 67% of courses.  Not surprisingly, the higher the ALEKS score the 
fewer levels of math to climb.  This increases the student’s chances of reaching college-
level math since there is a shorter distance to cover which takes less time and money.  
Remedial math student profiles 
 Descriptive statistics and logistic regressions have provided good insight into the 
sample of ALEKS takers and remedial students.  However, transcript stories provided a 
deeper level of understanding of the remedial student course taking behavior (Hagedorn, 
2005). The following transcript stories illustrate the experience five students had with 
remedial math placement at the Midwestern community college in this study.  Basic 
details were altered and each student was given a pseudonym name for discussion 
purposes and to eliminate any connection to identity. 
Jeff is a White older male student who scored a 3 on his ALEKS indicating he 
needed to take Level 1 remedial math courses.  He was a full-time student and had 
declared Human Services-AAS as his area of study.  He was Pell eligible.  He had 
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completed his GED/HiSet.  This student’s first math course was MAT772, but he 
withdrew from it and attempted to take MAT034, which he failed.  He remained in good 
academic standing throughout the four terms examined in this study.   
There are a number of things that stand out about this student.  First, he was 
nontraditional student and had not graduated from a traditional high school, although he 
had earned a General Education Diploma (GED).  Second, he declared his major as 
Human Services but began taking MAT772, which is not accepted as a math course in 
that program.  He withdrew from MAT772 and began his developmental climb at the 
lowest level, Level 1, which he failed and took no more math courses.  Therefore, it 
appears that he was uncertain as to what to do while at the community college and or 
misunderstood the ALEKS placement and prerequisite math map as well as requirements 
for the program he selected.  He possibly enrolled in a vocational math course as this is a 
Level 1 course to get started but quickly dropped out of any math sequence once he 
realized he was not in the correct math course.  His developmental climb was attempted 
twice but did not get off the ground. 
Jane is a White, female, traditional student who got a 14 on the ALEKS 
placement test and just met the cut off score and was placed in Level 2 math courses.  
She chose the Accounting and Bookkeeping Diploma Program and remained in good 
academic standing throughout the four terms examined.  Although she was initially 
placed in Level 2, this student bypassed remedial math and enrolled in MAT110.  She 
earned a C- in that course and enrolled in MAT141, which is intended for a regent school 
transfer, and earned a B.  This student defied her remedial placement and prediction of 
progression, successfully completing two college-level math courses, despite her ALEKS 
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placement.  It is unknown how she was able to enroll in college-level math, but her own 
determination and persistence may have helped her reach her goal.  The math courses she 
took count toward the Accounting and Bookkeeping degree, however, the math courses 
she took are typically taken for transfer to a local regent school program. 
Joe is a traditional White male who had declared Liberal Arts as his degree.  This 
student was full time and in good academic standing.  He earned a 16 on the ALEKS 
placement, assigning him to Level 2 remedial math.  He appropriately took MAT064 and 
earned a C.  He then took MAT110 and earned a B and enrolled in MAT157 and had a 
pending grade.  This student appears to be motivated and understood the math 
requirements to graduate and transfer.  He successfully completed one level of remedial 
math followed by two courses of college math.  This is the ideal remedial student and 
demonstrates how the less remedial math needed, the more quickly a student can move to 
college-level math.  This student also took three math classes in four terms.  This student 
is now college prepared for math and could transfer to a four-year institution having basic 
college level math requirements completed. 
Elsa is a female, traditional aged college student. She scored 18 on her ALEKS 
placement, indicating a lower Level 2 placement.  She declared her major as Liberal Arts, 
AS.  An AS degree indicates an interest in Science, Technology, Engineering and Math 
(STEM).  She is full time and not eligible for Pell grants, indicating higher 
socioeconomic standing.  She is also in good academic standing after four terms.  This 
student entered the math sequence for STEM majors which aligned with her declared 
major.  She took Level 1 remedial math MAT053, earned a B-, then skipped an entire 
level and enrolled in MAT130, earning a C-, then enrolled in college-level MAT211 and 
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got an F.  Although this student had a good start, successfully progressing to college-level 
math with a passing grade, she did not follow the recommendations and eventually failed 
her second college-level math course.  For this study, she was successful in the 
developmental climb as she started in remedial math and made it to college level math.  
This student also did not follow the ALEKS placement and Prerequisite math class map. 
Josh is a White male seeking a Liberal Arts degree at this community college. He 
is a traditional age, full-time student in good academic standing.  He earned a 29 on his 
ALEKS placement test.  This score is just below the qualifying cut score of 30 for 
college-level math.  Although this student was placed in Level 2 remediation, he did not 
comply with placement and enrolled in college-level MAT110, earning a B-.  He then 
enrolled in his second college-level math course, MAT121, which is a designated STEM 
transfer course.  No grade had yet been given as this student had enrolled for the spring 
2017 term.  This student was 1 point below placement in college-level math, and was 
supposed to take a remedial math course.  He did not follow college policy but succeeded 
at college-level math, progressing to another college level math course. 
These stories are only a sampling of the math course taking behaviors the 
community college students had shown after their ALEKS placement, yet reflective of 
their intentional or accidental journey through college mathematics.  These stories 
indicate how an institutional mandated policy is only as good as those who follow it. 
Further, they are an important reminder that, in some cases, the math placement policy 
may have been a barrier to the student’s progression if they had complied with the 
mandated ALEKS placement.  
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Recommendations for remedial math 
 The percentage of students in this study who had not enrolled in a remedial math 
course is of great concern, as it raises questions about the student’s ability to complete a 
two-year degree in a timely manner, and/or complete a degree at all.  It has been 
suggested that colleges should require students to enroll in a math course in their first 
semester.  Others believe that this would be a deterrent to students enrolling in college at 
all and that it is necessary to ease students into higher education and allow them to first 
take courses they enjoy and are comfortable with.  This dilemma falls in the policy 
continuum model (see Figure 1.2 in Chapter 1).  This researcher suggests that students 
are already exerting their autonomy and self-determination for the right to fail as 
approximately 40% of students did not enroll in a math course and another 10% did not 
comply with the mandated math placement.  This demonstrates that students are choosing 
to do what they feel is best for them regarding their academic career. 
Implications for Practice 
Based on the findings of this study, implications for practice are posed and 
recommendations are made within the context of the college from which the data were 
accessed for this research.  These findings may have some applicability in the context of 
other large community colleges, but consideration of the specific needs of the college in 
the study and its students must be primary. 
The ALEKS Placement and Prerequisite Math Classes Chart needs simplification 
for students to understand and follow a clear pathway to success in college math.  The 
complexity of the chart as it now exists may prevent follow through or create 
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misunderstanding of a student’s placement, with students self-advising and enrolling in 
courses that may be too advanced for them. 
The community college in this study offered more than 20 math courses that were 
provided on an ALEKS placement and prerequisite math map.  Students were to select 
the course within the level of placement and program of study requirements.  Of the 
approximately 20 math courses offered, only four held 44% of student enrollment for 
their first course.  More courses are offered for college ready students and many show 
minimal enrollment.  Therefore, it is recommended to offer fewer overall math courses 
and continue to work on transfer agreements with four-year institutions.  
If courses that have low enrollment or little transfer value are no longer offered, it 
is recommended to transfer faculty time to support remedial math or borderline students 
in attempting college-level MAT110.  This would provide math support that could help 
students potentially progress and successfully complete college-level math.  A large 
portion of students chose to not enroll in remedial math at all (n=401).  Although it is 
unknown to the exact course taking path the student took, the ALEKS assessment costs 
$25 per student and with the potential of a three-credit math course being taken at the 
community college, the financial loss for the institution rises.  The potential numbers are 
as follows: 401 students X $25.00 = $10, 025.00.  A three-credit math course costs 
approximately $441.00, so 401 students X $441.00 = $176, 841.00.  To add the cost of 
the assessment for students who did not enroll in a math course, $10, 025.00 + the 
potential student tuition in math courses $176,841.00 = a potential loss of $186,866.00.  
It is possible and highly likely that many of these student enrolled in other paid courses.  
We are certain that these students did not enroll in math nor showed taking what is often 
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considered a required course needed to complete a degree or have a transferable math 
course.  At minimum, this college spent $10, 025.00 to have students not follow a 
mandated math policy within four terms at this community college. 
A majority of enrolled students took the ALEKS placement test one time.  This 
fact could be interpreted that the students were taking it as a requirement not necessarily 
to understand the high stakes nature of their placement score.  It is possible that students 
took the ALEKS placement because they were told it was mandatory to enroll in general 
college classes.  It is recommended that the ALEKS PPL literature be readily and easily 
provided to students before they take the placement test.  The information should include 
the importance of their score, costs associated with remedial math, and clearly state that 
college credit is not earned if they are placed in remedial math.  Most importantly, 
provide information on how to study for the ALEKS placement and how to retake the test 
if a student should want to improve their ALEKS score.  
It is further recommended that multiple measures be used to guide placement, as 
the ALEKS score is only one indicator of a student’s math knowledge at a specific time.  
The placement test does not measure a student’s motivation, resourcefulness, or 
determination.  It is recommended that many factors be used in student placement 
recommendations, including their high school grades, current college GPA status if they 
have been taking college courses prior to taking ALEKS, and assessing a student’s use of 
college support services. 
Lastly, it is recommended that placement tests not be a requirement for the 
college students as this research has demonstrated that ALEKS placement is placing a 
significant number of students in remedial math, most of whom are not successfully 
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reaching college-level math.  Rather ALEKS placement is a better predictor of those who 
will be successful. 
Due to the high number of students who are underprepared, it is recommended 
that accelerated or fast-track developmental programs be considered by the college.  Such 
programming can both enhance learning and engagement and help students move into 
college-level work more quickly (CCCSE, 2012).   
Further, CCCSE has noted that the components of fast-track developmental 
education, namely tutoring, providing information about and/or use of the college’s 
academic support network, and teaching basic technology skills as predominantly helpful 
to student success (CCCSE, 2012). 
Community colleges have competing agendas that make remedial math a complex 
issue.  The open access nature of community colleges lends itself to attracting 
underprepared students, yet demands that student success fall to the college.   
Recommendations for Future Research 
Community colleges enroll large numbers of students, many of whom are 
underprepared, particularly in mathematics.  The need for continued exploration and 
study of mathematics remediation and a student’s developmental climb is needed at the 
community college level.  This study included an exploration of factors such as 
demographic variables, placement scores, and grades as related to the students’ math 
success.  It also provided evidence that specific factors do have a positive effect on the 
developmental climb of students.  However, more research needs to be conducted on 
these variables and other factors such as transcript analysis of all courses, information 
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regarding years of previous/high school math, years since last math course, which could 
strengthen remedial math and placement decisions at the community college.   
Further exploration of the success rates of students who are automatically placed 
in the first level of transferable college math (MAT110 or MAT157) would be beneficial.  
A comparative study of student success in college-level math of those who took at least 
one level of remediation before reaching college-level math compared to those who 
entered directly into college math would add to the findings of this study and the 
literature.   
A mixed methods study of the students who did not enroll in remedial math, as 
suggested by their ALEKS placement, would add significant information to the study 
regarding remedial education.  A significant number of students in this study did not even 
attempt to take a remedial math course, as recommended by their ALEKS assessment.  A 
closer transcript analysis supported by qualitative data, i.e., interviews of students, would 
augment the findings on underprepared students. 
 A study of multiple cohorts would add to this study by examining those who 
began their community college placement prior to their ALEKS placement, subsequent 
years of study, and outcome of their developmental climb.  Lastly, including longitudinal 
data to be analyzed from a national data set to explore graduation and completion rates 
from both the community college and from those who transferred to a four-year 
institution from the community college, would shed light on the impact of community 
college remedial math courses and degree completion. 
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A study examining both math and English transcripts would add to the 
remediation literature and provide a more detailed representation of the students at this 
community college. 
Much can be learned about academic remediation and the impact on the student, 
the institution, the economy, and the community in which we live.  Remediation does not 
always help reach the goals of bettering education and helping students complete their 
higher education. 
Recommendations for Stakeholders 
Depending on one’s educational position or perspective, math placement and 
remediation can look very different.  Faculty, institutions, communities, and students all 
have different views of the value and impact of placement measures.  From the faculty 
viewpoint, placement makes a teacher’s job easier.  If an instructor has a class of students 
similarly assessed to learn the content the faculty wants to teach, then it is much easier to 
teach the concepts designated for that class.  When a student’s ability is more clearly 
defined, it is easier to stay on the faculty and course agenda.  From the view of an 
advisor, they can more easily register students in a math course if there are designated 
assessment scores, as little decision needs to occur.  A student can only take courses that 
were specifically approved for that level and score.   
From the vantage point of the community college administrator, placement is of 
concern because students may choose to delay math enrollment, not enroll in a course, or 
even attempt to take courses and eventually leave the college.  This results in declining 
student and course enrollment, equating to less revenue as well as making it difficult to 
plan for course offerings each term.  Although placement is intended to support students 
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and help administrators plan for course enrollment, it is clear from this data set that 
approximately 40% chose not to enroll in a particular math course in four terms, making 
it redundant.  Even more students did not complete the remedial math pipeline.  
Placement and remedial math can be a barrier to college completion for students as we 
know it creates an automatic barrier if they choose more advanced courses they are not 
ready for.  Finally, from the perspective of the student, remedial math can have a negative 
interpretation, suggesting that the student is not intelligent or skilled enough to be in 
college courses or be successful in advanced math.  The placement of one in remediation 
can also suggest that the student needs to be “fixed” or is not good enough to take college 
math.  The sequencing of courses that are mandated within remedial math can become 
frustrating and even viewed as more time, more money for something that they may not 
like or find useful, hence becoming a motivation stopper.   
Ideally, education is designed for student success, but the findings of this study 
revealed limited success for remedial math students.  However, there are 
recommendations for students before entering college or once students find themselves in 
the remedial pipeline in college that could aid them in being more successful in achieving 
college-level mathematics.  The following examples provide a variety of 
recommendations that have been identified as helpful to students. 
The Utah State Department of Higher Education convened a task force March 
19th, 2014, consisting of mathematicians and educators to research and make 
recommendations to help prepare students in mathematics.  They made the following 
recommendations:  a) High school students should take the most rigorous math course for 
which they qualify each year, totaling four years; b) all high school students should 
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successfully completed Secondary Math I, II, and III, which covers more content than 
Intermediate Algebra; c) students who intend to pursue AA/AS or baccalaureate degrees 
should complete one or more classes beyond Secondary Math I, II, and III, which could 
include high school pre calculus, HS or AP Calculus, AP Statistics, etc.  In summary, 
high school students should take four years of math, reaching beyond the basic 
requirements of high school graduation (Utah System of Higher Education/ State Board 
of Regents, 2014).  In addition, students should study for the community college 
placement test through ALEKS PPL and other online support testing services.  Placement 
tests are high stakes tests and place students in designated math classes which can mean 
added courses, money, and time for a student if placed in remediation.  Lastly, to avoid 
the remedial trap, if a student is placed, they should look for alternative ways to get into 
college-level math and use their resources (U.S. News & World Report, 2012).  These 
alternatives may include for students to study and retake the ALEKS placement, get a 
tutor, use online resources, etc., to enhance one’s math skills to improve their placement 
score to enter college-level courses. 
Improvement in remedial completion for college students is possible.  Valencia 
College (Florida) focused on improving student learning, progress, and completion.  A 
comparison of entering student cohorts in Fall 2002 and Fall 2008 showed that Valencia 
improved four-year graduation rates for developmental education students from 16 to 
23% through students meeting several times per week in a “study” session outside of the 
class time with a peer tutor who also attended the course each class meeting.  Peer Tutors 
were used who had already completed the course and were successful in the course.  
(McKlenney, 2013). 
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Colleges can no longer be everything to everyone all the time, but Florida who 
has student right to fail policies still identified core priorities: basic math and English 
instruction, transfer preparation, technical training for careers, and degree attainment 
(McKlenney, 2013).  It is yet to be determined the outcomes of such policies. 
Although this study showed that some students choose their own courses 
regardless of mandates, remedial math is necessary and important in community colleges.  
It is the charge of the community college to create an effective and efficient remedial 
math program aimed at student progression to college level regardless of what it takes.  
As McKlenney so compellingly wrote in Keeping America’s Promise, “For all these 
reasons, the crucial need is for community colleges to do remedial education both 
unapologetically and exceedingly well” (McKlenney, 2004, p. 15). 
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APPENDIX A. STATES’ COLLEGE READINESS ASSESSMENTS 
 
 
State tests required in 2015-2016. 
 
State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
Alabama ACT Aspire 
ACT Aspire, 
ACT, 
WorkKeys 
None   
Alaska 
Alaska Measures 
of Progress (AMP) 
AMP; ACT, 
SAT, or 
WorkKeys 
none 
AMP in grades 3-10. 
Choice of ACT, SAT 
or WorkKeys in 11. 
Arizona AZMerit AZMerit none   
Arkansas ACT Aspire ACT Aspire none   
California 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC none   
Colorado 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC, 
PSAT, ACT 
none 
PARCC in grades 3-
9. 
Connecticut 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SAT none   
Delaware 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
PSAT, SAT none   
District of 
Columbia 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC none   
Florida 
Florida Standards 
Assessment (FSA) 
FSA, Next 
Generation 
Sunshine 
State 
Standards 
(NGSSS) 
FSA or 
NGSSS 
Students must pass 
FSA or NGSSS to 
graduate, depending 
on cohort year. 
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State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
Georgia Georgia Milestones 
Georgia 
Milestones 
none   
Hawaii 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC, ACT none 
For high school 
accountability, SBAC 
shows achievement, 
ACT shows college 
readiness. 
Idaho 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC; ACT, 
SAT, ACT 
Compass 
none 
SBAC in grades 3-8 
and 10. Choice of 
ACT, SAT or ACT 
Compass in 11. 
Illinois 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC, SAT none   
Indiana 
Indiana Statewide 
Testing for 
Educational 
Progress Plus 
(ISTEP+) 
ISTEP+, end-
of-course tests 
End-of-
course tests 
Students must pass 
end-of-course tests to 
graduate. 
Iowa Iowa Assessments 
Iowa 
Assessments 
none   
Kansas 
Kansas State 
Assessment (KSA) 
KSA none   
Kentucky 
Kentucky 
Performance 
Rating for 
Educational 
Progress (K-
PREP) 
QualityCore, 
ACT 
none   
Louisiana 
MIX: Partnership 
for Assessment of 
Readiness for 
College and 
Careers (PARCC) 
and Louisiana 
Educational 
Assessment 
Program (LEAP) 
End-of-course 
tests, ACT, 
ACT Plan 
End-of-
course tests 
MIX: LEAP is a mix 
of PARCC and state-
designed items. 
Students must pass 
end-of-course tests to 
graduate. 
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State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
Maine 
Maine Educational 
Assessments 
(MEA) 
SAT none   
Maryland 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC none   
Massachusetts 
CHOICE: 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
or Massachusetts 
Comprehensive 
Assessment System 
(MCAS) 
MCAS MCAS 
CHOICE: Districts 
that gave MCAS in 
2015 can choose 
MCAS or PARCC in 
2016. Districts that 
gave PARCC in 2015 
must do so in 2016. 
Michigan 
MIX: Smarter 
Balanced 
Assessment 
Consortium 
(SBAC) and 
Michigan Student 
Test of 
Educational 
Progress (M-
STEP) 
Michigan 
Merit Exam 
(includes 
SAT, 
WorkKeys); 
PSAT 
none 
MIX: M-STEP in 
grades 3-8 is a mix of 
SBAC and Michigan-
designed items. 
Minnesota 
Minnesota 
Comprehensive 
Assessments 
(MCA) 
MCA none   
Mississippi 
Mississippi 
Assessment 
Program (MAP) 
MAP, ACT 
MAP or 
previous 
state tests 
For federal 
accountability, MAP 
shows achievement, 
ACT shows college 
readiness. Students 
must pass the MAP or 
state's previous 
subject-area tests, 
depending on class 
cohort. 
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State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
Missouri 
Missouri 
Assessment 
Program (MAP) 
MAP end-of-
course tests, 
ACT 
none   
Montana 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
ACT none   
Nebraska 
Nebraska State 
Accountablity 
Tests (NeSA) 
NeSA none   
Nevada 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
End-of-course 
tests, ACT 
End-of-
course tests 
  
New 
Hampshire 
Smarter Balanced 
Assessment 
Consortium 
(SBAC), 
Performance 
Assessment of 
Competency 
Education (PACE) 
PACE, SAT none 
In eight districts, 
students take SBAC 
once each in 
elementary, middle, 
and high school, and 
PACE assessments in 
all other grades. 
New Jersey 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC 
PARCC or 
other exams 
To graduate, students 
must produce 
threshold scores on a 
test of their choice: 
PARCC, ACT, ACT 
Aspire, PSAT, SAT, 
Accuplacer, or 
ASVAB-AFQT, or 
demonstrate mastery 
by portfolio. 
New Mexico 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC PARCC 
Students must score 
level 3 on PARCC to 
graduate. 
New York 
New York State 
English Language 
Arts and 
Mathematics Tests 
Regents 
Exams 
Regents 
Exams 
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State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
North 
Carolina 
North Carolina 
end-of-grade tests 
North 
Carolina end-
of-course 
tests, ACT 
PLAN, ACT, 
WorkKeys 
none   
North Dakota 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC; ACT 
or WorkKeys 
none 
Choice of ACT or 
WorkKeys in grade 
11. 
Ohio 
Ohio State Tests 
(OST) 
OST, Ohio 
Graduation 
Test (OGT) 
OGT 
Students must pass 
OGT to graduate. 
Oklahoma 
Oklahoma Core 
Curriculum Test 
(OCCT) 
End-of-course 
tests 
End-of-
course tests 
  
Oregon 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC none   
Pennsylvania 
Pennsylvania 
System of School 
Assessment (PSSA) 
Keystone 
Exams 
none   
Rhode Island 
Partnership for 
Assessment of 
Readiness for 
College and 
Careers (PARCC) 
PARCC none   
South 
Carolina 
SCReady 
End-of-course 
tests, ACT 
none   
South Dakota 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC none   
Tennessee TNReady 
TNReady, 
ACT Explore, 
ACT Plan, 
ACT 
none 
For federal 
accountability, 
TNReady shows 
achievement, ACT 
shows college 
readiness. 
Texas 
State of Texas 
Assessments of 
STAAR 
STAAR 
end-of-
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State 3-8 Test 
High School 
Test 
Exit Exam? Notes 
Academic 
Readiness 
(STAAR) 
course 
exams 
Utah 
Student 
Assessment of 
Growth and 
Excellence (SAGE) 
SAGE, ACT none   
Vermont 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC none   
Virginia 
Standards of 
Learning (SOL) 
SOL SOL   
Washington 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC, end-of-
course tests, 
High School 
Proficiency 
Exam (HSPE) 
SBAC, end-
of-course 
tests, High 
School 
Proficiency 
Exam 
(HSPE) 
Students must pass 
SBAC or end-of-
course tests in math, 
and SBAC or HSPE 
in English/language 
arts, depending on 
class cohort. 
West Virginia 
Smarter Balanced 
Assessment 
Consortium 
(SBAC) 
SBAC none   
Wisconsin 
Wisconsin 
Forward 
ACT Aspire, 
ACT 
none   
Wyoming 
Proficiency 
Assessments for 
Wyoming Students 
(PAWS) 
ACT Aspire, 
ACT 
none   
Source: Catherine Gewertz: Design & Visualization: Sumi Bannerjee Vol. 35, Issue 25, 
pp. 10-11 
Published in Print: March 23, 2016, as National Testing Landscape, 2015-16 
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APPENDIX B.  INSTITUTIONAL REVIEW BOARD APPROVAL 
 
